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GUARANTEE

RADIO ONE YEAR GUARANTEE: The equipment including all parts and spare parts, except vacuum
tube, batteries, rubber and material normally consumed in operation, is guaranteed for a period of one year
from the date of delivery of the equipment to and acceptance by the Government with the understanding that
all such items found to be defective as to material, workmanship or manufacture will be repaired or replaced,
f.o.b any point within the continental limits of the United States designated by the Government, without delay
and at no expense to the Government, provided that such guarantee will not obligate the Contractor to make repair
or replacement of any such defective items unless the defect appears within the aforementioned period and the
Contractor is notified thereof in writing within a reasonable time and the defect is not the result of normal
expected shelf life deterioration,

To the extent the equipment, including all parts and spare parts, as defined above is of the Contractor’s
design or is of a design selected by the Contractor, it is also guaranteed, subject to the foregoing condition,
against defects in design with the understanding that if ten percent (109) or more of any such said item, but
not less than two of any such item, of the total quantity comprising such item furnished under the contract, are
found to be defective as to design, such item will be conclusively presumed to be of defective design and subject
to one hundred percent (100%) correction or replacement by a suitably redesigned item.

All such defective items will be subject to ultimate return to the Contractor.

In view of the fact that normal activities of the Naval Service may result in the use of equipment in such
remote portions of the world or under such conditions as to pre¢lude the return of the defective items for repair
or replacement without jeopardizing the integrity of Naval communications, the exigencies of the Service, there-
fore, may necessitate expeditious repair of such item in order to prevent extended interruption of communications.
In such cases the return of the defective items for examination by the Contractor prior to repair or replacement
will not be mandatory. The report of a responsible authority, including details of the conditions surrounding the
failure, will be acceptable as a basis for affecting expeditious adjustment under the provisions of this contractual
guarantee,

The above one year period will not include any portion of time the equipment fails to perform satisfactorily
due to any such defects, and any item repaired or replaced by the Contractor will be guaranteed anew under this
provision.

INSTALLATION RECORD

Contract Number NObsr-52170 Date of Contract, 15 Dec, 1950

Serial Number of equipment. .. ........ ... . . it it
Date of acceptance by Navy........oouuiiiiiii it iennnnnn, .

Date of delivery to contract designation.......................... e e

Date of completion of installation. . . . .. e e e

Date placed in service. . ... .. ... .. e

Blank spaces on this page shall be filled in at time of installation
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MODEL MAW-1 NAVSHIPS 91529(A) Safety Notice and Miscellaneous Data
FRONT MATTER

SAFETY NOTICE

The attention of officers and operating personnel is directed to Chapter 67 of the Bureau of Ships Manual
or superseding instructions on the subject of radio-safety precautions to be observed.

This equipment employs voltages which are dangerous and may be fatal if contacted by operating personnel.
Extreme caution should be exercised when working with the equipment.

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING THE
RULES FOR RESUSCITATION BY THE PRONE
PRESSURE METHOD SHALL BE PROMINENTLY
DISPLAYED IN EACH RADIO, RADAR, OR
SONAR ENCLOSURE. POSTERS MAY BE OB-
TAINED UPON REQUEST TO THE BUREAU OF
MEDICINE AND SURGERY.

REPORT,f OF FAILURE

»

Report of failure of any part of this equipment, during its entire service life, shall be made to the Bureau of
Ships in accordance with current regulations using form NAVSHIPS NBS 383 (revised) except for Marine Corps
equipment, in which case the “Signal Equipment Failure Report” form shall be used and distributed in accordance
with instructions pertaining thereto. The report shall cover all details of the failure and give the date of installa-
tion of the equipment. For procedure in reporting failures see Chapter 67 of the Bureau of Ships Manual or
superseding instructions.

ORDERING PARTS

All requests or requisitions for replacement material should include the following data:

1. Federal stock number or, when ordering from a Marine Corps or Signal Corps supply depot, the Signal
Corps stock number.

2. Name and short description of part.

If the appropriate stock number is not available the following shall be specified:

1. Equipment model or type designation, circuit symbol, and item number.

. Name of part and complete description.

. Manufacturer’s designation.

. Contractor’s drawing and part number.

. JAN or Navy type number.

[V LS S
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Figure 1-1. Model MAW-1 Portable VHF Radio Transmitting and Receiving Equipment
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SECTION 1
GENERAL DESCRIPTION

1. PURPOSE AND FUNCTION.

The purpose of Navy Model MAW-1 Portable VHF
Radio Transmitting and Receiving Equipment (figure
1-1) is to provide two-way, amplitude-modulated
(AM), voice of telegraphic radio communication on
any one of 10 preset channels in the frequency range
115 to 156 megacycles. The telegraphic communica-
tion is modulated-continuous-wave (MCW ) whetein
the carrier is amplitude modulated by a keyed 1000
cycle-per-second tone. The transmitter is crystal con-
trolled and has seven hundred milliwatts of modulated
output. The receiver is a twelve-tube, crystal-controlled
superheterodyne.

The operating units of the equipment are battery
powered, being designed to be carried by the operator
on a standard Army-Navy packboard or by means of a
shoulder strap. Provision is also made for setting up'
the equipment as a fixed station. A standard lip micro-
phone and headset combination are supplied for voice
transmission and for reception. A push-button type
key is provided on the control panel for keying the
MCW tone. A quarter-wave telescoping-rod type
antenna element is used on the receiver-transmitter
unit for portable operation. For fixed-station operation
the same antenna element is combined in an antenna
assembly having a ground-plane counterpoise and a
coaxial lead-in, which permit the antenna assembly
to be mounted separately. One control knob simul-
taneously selects the operating channel for both the
receiver and transmitter, both of which are normally
operated on the same frequency. Each receiver channel
and transmitter channel can be tuned to any fre-
quency in the range of the equipment.

Because of the nature of VHF transmissions, reliable
communication between two MAW-1 equipments is
limited almost entirely to line of sight operation; that
is, operation wherein the signal travels in a straight
line from the transmitter to the receiver without being
blocked by intervening objects. In unfavorable terrain,
distances may be limited to a few hundred yards; but
over unobstructed territory, with transmitting and
receiving antennas elevated 6500 feet or more, dis-
tances up to 100 miles are sometimes practical. Ground
to air communication will generally cover greater
distances than between ground stations.

The receiver, transmitter, power supply and bat-
teries are housed in a glass-fiber, submersion-proof

ORIGINAL

case; and space is provided in the control-panel cover
for stowing the Headset-Microphone assembly. Spare
tubes and a spare vibrator in the case and a separate
spare antenna in the shipping chest are supplied for
emergency maintenance in the field. A Test Meter,
cables and other accessories are included with the
equipment for alignment of the channels, charging
the batteries, maintenance, and for fixed-station opera-
tion. A reinforced, treated plywood shipping chest is
included for stowing and transporting the complete
equipment.

2. DESCRIPTION OF MAJOR UNITS.
(See figure 1-1)

4. RADIO RECEIVER-TRANSMITTER CKB-
43069-A.

Radio Receiver-Transmitter CKB-43069-A is the
principal unit of the MAW-1 equipment. It contains
the receiver, transmitter, and power supply circuits, as
well as the battery. Operating controls, jacks for the
microphone-headset, and a receptacle for the antenna
are provided on the control panel at the top of the unit.

The complete unit is housed in a waterproof case
fabricated of an impregnated glass-fiber board. The
case is sealed against the control panel, which is also
waterproof, and together they make the enclosure
watertight. A control-panel cover is provided which
has space for stowing the Headset-Microphone as-
sembly. When this cover is securely fastened in place
against the gasket on the panel the complete unit is
buoyant. The antenna receptacle and one set of Headset-
Microphone jacks are accessible while the cover is in
place so that the equipment may be operated with the
cover on. All exterior surfaces are finished in U.S.
Marine Corps green.

The receiver, transmitter and power supply are con-
structed as separate, replaceable sub-divisions of the
Receiver-Transmitter, as shown in figure 1-2; all are
mounted together in a common “U” frame to form the
complete chassis.

The receiver (A101) is a conventional crystal-con-
trolled, 12-tube superheterodyne with ten preset fixed
channels, each tunable to any frequency in the range
115 to 156 megacycles. The channel to be operated is
selected by a ten-position, eight-section switch which
connects the crystal and tuning elements of the de-

1-1
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sired channel into the tf and oscillator circuits. Seven
sections of the switch are of the turret type in which
the variable capacitors and variable inductors for the
various tuned circuits of the ten channels are mounted
on the rotating-wafer contacts of the switch assembly.
For this reason the whole assembly is referred to as a
“turret switch” or “turret.” The remaining section of
the switch is the exception, being not a turret but a
ten-position double-pole selector for switching the re-
ceiver crystals. The channel selector knob on the con-
trol panel is mechanically coupled through shafts and
gears to operate the receiver turret switch and the
transmitter turret switch simultaneously. The crystal
controlled receiver oscillator frequency is multiplied
through four doubler stages before it is mixed with
the receiver carrier to produce the 12 megacycle inter-
mediate frequency signal. Receiver output is trans-
former coupled to the output jack—matched to the
standard headset supplied. A volume control, adjust-
able from the control panel, is provided for adjusting
the output level.

The eleven-tube transmitter (A201) has a conven-
tional crystal-controlled, plate-modulated circuit which
is capable of 700 milliwatts output on MCW or voice
transmissions. It employs four doubler stages and uses a
neutralized push-pull final output stage. The audio cir-
cuits include an oscillator for generating the MCW
1000 cps tone and a microphone amplifier stage. Side-
tone from the modulator stage is supplied to the headset
for monitoring. The transmitter channel selector switch
is a turret-type like that in the receiver, having six turret
sections and one double-pole selector section.

The power supply (A301) is a synchronous-vibrator
type which provides all plate power for the receiver and
transmitter. It contains the necessary filter circuits and
shielding, as well as the power switch, alignment switch
and transmit-receive relay.

When the Receiver-Transmitter is turned on by the
Off-Volume knob on the control panel, the receiver is
energized. With the Headset-Microphone plugged in,
pressing the “press-to-talk” switch in the headset-micro-
phone cable actuates two relays which transfer the
power and the antenna to the transmitter. A switch on
the back of the power supply is provided for energizing
both the transmitter and receiver at the same time for
alignment of the receiver channels.

Battery power for the equipment is supplied by two
single-cell lead-acid storage batteries which are wired in
series and connected in a battery box (E401). The bat-
tery box has strap contacts on the side that make con-
nection to the power supply circuits when the battery
assembly is slid into its compartment at the bottom of

ORIGINAL
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the Receiver-Transmitter case. Plastic windows at each
side of the battery box which align with windows in the
Receiver-Transmitter case allow inspection of battery
water level and the ball charge-indicators. The battery
box is constructed of welded aluminum and treated with
an acid resisting finish. The battery compartment open-
ing at the bottom of the Receiver-Transmitter case is
closed by a cover held by compression-type latches.

Metering circuits, receptacles, and switches are pro-
vided in the Receiver-Transmitter chassis for using Test
Meter CKB-60155-A as a grid-current output meter in
aligning the channels, and in general testing of the
equipment.

The three subdivisions of the Receiver-Transmitter
are assembled together on a common mounting called
the “U” frame assembly. This is an aluminum channel
formed in a “U” shape which serves as a mounting for
the receiver and transmitter chassis and has an extending
bracket for mounting the power supply chassis. The “U”
frame is attached to the rear of the control panel. Alumi-
num covers fastened to the “U” frame by turn tabs are
used to enclose and shield the top and bottom of the
receiver and transmitter when in the assembly.

b. HEADSET-MICROPHONE ASSEMBLY
AN/URA-2 (See figure 1-1.) —The Headset-Microphone
Assembly (AGO1) consists of a headset, lip microphone,
microphone harness, extension cord with press-to-talk
switch, and gas mask adaptor. When not in use the as-
sembly is stowed in the control panel cover.

The extension cord connects the headset and micro-
phone to the Receiver-Transmitter. The cord is 65 inches
long and includes a press-to-talk switch which controls
the transmit-receive relay and condifions the equip-
ment to transmit when pressed.

The headset is a standard 600 ohm type designed to be
worn under the standard infantry metal helmet and is
equipped with ear cushions to exclude noise. Two snap
fasteners are provided for attachment of the lip micro-
phone harness, and a short cord has a plug that connects
to the extension cord.

The lip microphone is a 100 ohm carbon-button type
mounted in a face harness which is attached to the head-
set by two snap fasteners. It is adjusted to the face by
sliding the supporting cords within the metal loop in
the snap fasteners. A short cord terminates in a plug that
connects to the extension cord.

A gas mask adapter is supplied to permit the micro-
phone to be worn inside a standard gas mask.

1-3
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¢. ANTENNA ASSEMBLY CKB-66150. (See figure
1-1.)~The Antenna Assembly (E701) is a quarter-wave
ground-plane type, consisting of three folding radial
ground radiators, one vertical space radiator, and a six
foot RG-58/U coaxial transmission line. Each radiator
has a two-section telescoping rod with two intermediate
positions indicated by detents, giving four antenna
settings. The fully collapsed position is used only for
storage. The three extended positions are used to cover
the frequency range of the equipment; that is, extended
to the first detent, extended to the second detent and
fully extended.

For portable operation of the Receiver-Transmitter,
the vertical radiator is removed from the Antenna As-
sembly and attached directly to the antenna connector
on the control panel of the unit. For fixed-station oper-
ation the complete antenna assembly is used, which
results in somewhat greater efficiency and permits more
advantageous placement of the antenna. A ground stake
six inches long is located on the bottom end of the an-
tenna for supporting the antenna on the ground.A fifty
foot extension cable and tree clamp are supplied in the
accessory bag for mounting the antenna at a distance
from the unit and attaching it to a tree or other object
for elevation. The antenna may be folded up and
stowed in the Receiver-Transmitter Assembly CKB-
66150 inside the tube provided at the corner of the
control panel. A spare Antenna Assembly CKB-66150
is included in the equipment and is packed in the Ship-
ping Chest.

d. TEST METER CKB-60155-A (See figure 1-1.)—
The Test Meter (MT501) is used for testing the trans-
mitter and receiver. Two alignment tools and spare
tips are mounted in clips attached inside the lid of the
case. A 0 to 200 dc microammeter is mounted in the
case and connected to a test lead with a plug which fits
the test meter jacks in the transmitter and receiver
chassis. When the meter is not in use, the test leads
are inserted in a shorting jack to provide damping. The
test meter case is aluminum with a hinged cover and a
compression type latch. Rubber gaskets on the lid and
the case make the unit submersion proof when closed.
The outside of the case is U. S. Marine Corps green.

The Test Meter is strapped in the Shipping Chest in
the space marked for it. For field operation, it can be
carried in the accessory bag.

e. SHIPPING CHEST CKB-10543. (See figure 1-1.)
—Shipping Chest CKB-10543 (A801) is designed to
house all the units of Navy Model MAW-1. The Chest
is constructed of 34" treated plywood and partitioned
to provide compartments for the accessory bag, Test
Meter, spare crystals, battery assembly, and spare An-
tenna. Each compartment is stenciled with the name of
the part it holds, and straps are included to hold the
items in place.
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A felt-lined hangar is built in above the compart-
ments to support the Radio Receiver-Transmitter. One
of the compartments is provided to hold the battery
assembly during shipment, to give it better protection
than in the Receiver-Transmitter. All external edges
and corners of the Chest are protected by steel rein-
forcing and the lid is supported by a full length hinge.
When the lid is closed by the four compression type
fasteners, the gaskets on the lid and body of the Chest
form a rubber-to-rubber seal. The Chest is painted U. S.
Marine Corps green.

(1) ACCESSORY BAG.—The accessory bag is a
canvas bag with a carrying strap. It is provided for
carrying the accessories in the field where it is not
practical to transport the Shipping Chest. Parts in-
cluded are a tree clamp, antenna extension cable, ex-
tension service cable, battery extension cable, charger
cable, and tube puller. Spare crystals and the Test
Meter may also be carried in the accessory bag, when
desired.

The tree clamp (A802), which has spring jaws with
an opening of two inches, is used to mount the Antenna
Assembly on a tree or post to give it elevation. The
ground’ stake of the antenna attaches to a swiveled
bracket in the clamp, allowing flexibility of its position.

The antenna extension cable (W802) is used when
the Antenna Assembly is to be mounted some distance
from the radio equipment. It consists of 50 ft. of
RG-8/U cable with Navy Type 49190 connector on
each end and one Navy Type 49191 adapter which is
used to connect the cable to the antenna connector,

The service cable (W805) is used to extend the
regular connector cable when servicing the transmitter,
receiver or power supply when they are removed from
the mounting frame assembly. It consists of an 18 inch
cable with a miniature type male plug on each end.

The battery extension cable (W803) is used to con-
nect the power supply to the battery when the radio
unit has been removed from the carrying case. An in-
sulated plate connected to one end of the cable is at-
tached to the power supply by means of a thumb screw.
The other end has a polarized plug which is connected
to the charger outlet on the carrying case.

* The charger cable (W804) is used to charge the
battery while it is in the equipment. A polarized plug
on one end of the cable connects to the receptacle in
the side of the carrying case. Two battery clips are
attached to the other end of the cable for clipping on
to a dc charging source.

The tube puller (H801) is designed to remove the
miniature tubes and crystals from the equipment, It has
formed jaws coated with rubber to facilitate gripping
the tubes.
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(2) SPARE CRYSTALS.—Spare crystals are iden-
tical to those included in Radio Receiver-Transmitter.
However, they are not supplied with the equipment
and must be obtained from a supply house.

(3) SPARE ANTENNA.—A spare Antenna As-
sembly CKB-66150 is provided with the equipment.

(4) BATTERY ASSEMBLY. —The battery as-
sembly is initially shipped with the two cells in a dry-
charged state without electrolyte. Before operation, the
electrolyte must be obtained from the supply house
and added to the batteries, the batteries charged, and
the assembly installed in the Radio Receiver-Trans-
mitter according to the instructions in Section 3 of this
manual.

f- RUNNING MAINTENANCE PARTS.-The
running maintenance parts listed in table 1-5 are pro-
vided for field maintenance use and are located in the
power supply chassis of the Receiver-Transmitter.

3. REFERENCE DATA.

«. NOMENCLATURE. — Model MAW-1 Portable

VHF Radio Transmitting and Receiving Equipment.

b. CONTRACT NUMBER AND DATE. — NObsr-
52170, 15 December 1950.

¢. CONTRACTOR. — Hoffman Radio Corp., 3761
South Hill Street, Los Angeles 7, California.

d. COGNIZANT NAVAL INSPECTOR.—Inspector
of Naval Material, Los Angeles District, 1206 Santee,
Los Angeles 15, California.

e. NUMBER OF PACKAGES PER COMPLETE
SHIPMENT OF EQUIPMENT.—One. One package of
Equipment.

f. TOTAL CUBICAL CONTENTS.—7.07 cubic feet
crated, 3.25 cubic feet uncrated.

g. TOTAL WEIGHT. — 153 pounds crated, 102
pounds uncrated.

b. FREQUENCY RANGE. — 115 megacycles to 156
megacycles.

i. NUMBER OF PRESET FREQUENCIES. — Ten
preset frequencies each changeable to any frequency
within the frequency range.

j. TYPE OF FREQUENCY CONTROL. — Crystal
controlled both Receiver and Transmitter,
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k. TYPES OF EMISSION AND MODULATION
CAPABILITIES.—A-2 and A-3 type emission.

/. NOMINAL UNMODULATED CARRIER OUT-
PUT.—0.5 watts, 0.4 watts at 156 megacycles.

m. MAXIMUM MODULATED POWER OUTPUT.
—0.7 watts.

n. TYPE RECEIVER.—Superheterodyne.

o. INTERMEDIATE FREQUENCY.—12 megacycles.

. RECEIVER OUTPUT.—-15 milliwatts into a 600
ohm headset load at 1000 cycles.

qg. TYPE OF RECEPTION.—A. (MCW) and A,
(Voice).

r. CRYSTALS.—Type CR-18/U or CR-5/U.

5. FREQUENCY STABILITY DATA. — Type CR-
18/U, #0.005% from —55°C. (—67°F.) through 90°C
(194°F.). — Type CR-5/U, =+0.02% from —55°C.
(67°F.) through 90°C. (194°F.).

t. OUTPUT IMPEDANCE AND/OR INPUT IM.
PEDANCE. — Headset, 600 ohms. Microphone, 100
ohms. Antenna, 52 ohms.

u. ELECTRICAL CHARACTERISTICS OF AN-
TENNA ASSEMBLY.—Antenna Assembly or detacha-
ble vertical element resonate at 120 megacycles full
length. 135 megacycles in the second detent position,
150 megacycles in the first detent and 168 megacycles
fully collapsed. The fully collapsed position is not used
in this equipment. Impedance of Antenna connecting
cable is 52 ohms.

v. CHARACTERISTICS OF POWER SUPPLY. —
Synchronous vibrator type supplying 100 volts dc for
receive, or 135 volts dc for transmit and 1.5 and 3 volts
dc filament voltage from a 4 volt dc source. 11.3
amperes dc current drain on transmit, 2.7 amperes dc
on receive.

w. HEAT DISSIPATION OF EACH MAJOR UNIT.
—Transmit condition transmitter 33.8 watts, power
supply 8.4 watts. Receive condition—receiver 8.6 watts,
power supply 2.2 watts.

x. TABLES.

(1) EQUIPMENT LISTS.—Tables 1-1 and 1-2 list
the equipment supplied and the equipment required
but not supplied.

1-5
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TABLE 1-1. EQUIPMENT SUPPLIED

MODEL MAW-1
GENERAL DESCRIPTION

QUANTITY OVER-ALL DIMENSIONS
PER NAVY TYPE
EQUIP- NAME OF UNIT DESIGNATION VOLUME | WEIGHT
MENT HEIGHT | WIDTH | DEPTH
1 PORTABLE VHF RADIO MAW-1 13 2534 17 3.25 91
TRANSMITTING AND RECEIVING
EQUIPMENT
Consisting of the following units:
1 Radio Receiver-Transmitter, CKB-43069-A 18 1414 53 | 0.81 42
with Battery Assembly
2 Antenna Assembly CKB-66150 115 1145 19 0.024 0.75
1 Headset-Microphone Assembly AN/URA-2
1 Shipping Chest CKB-10543 13 2533 17 3.25 35.6
1 Test Meter CKB-60155-A 334 314 414 0295 1
with:
1 RF Alignment Tool (H504)
1 IF Alignment Tool (H503)
2 Spare Screw Driver tips
(H501 and H502)
1 Accessory Bag (0801) ’ 1Y | 1% | 3% | 024 7.5
containing:
1 Tube Puller (H801)
1 Antenna Extension Cable (W802)
1 Tree Clamp (A802)
1 Service Cable (W805)
1 Bartery Extension Cable (W803)
1 Charger Cable (W804)
2 INSTRUCTION BOOK NAVSHIPS 1114 9 3% 0.04 25
91529(A)
Dimensions in inches, volume in cubic feet, weight in pounds.
TABLE 1-2. EQUIPMENT REQUIRED BUT NOT SUPPLIED
QUANTITY
NAVY TYPE REQUIRED REQUIRED
PER MNAME OF UNIT
EQUIPMENT DESIGNATION USE CHARACTERISTICS
24 fluid ounces Electrolyte — Battery Acid 1.280 £0.005
Specific
Gravity per
Federal Spec 0-A-111
6 Crystals CR-5B/U or To provide See paragraph
Spares as needed CR-18/U extra channel 26.b. of section 6
frequencies

1-6
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(2) SHIPPING DATA.—Table 1-3 gives informa-

tion on the equipment as packed for shipment.

(3) EQUIPMENT SIMILARITIES.—The MAW-1
and MAW equipments are electrically and mechanically
interchangeable; however, this instruction book cannot
be used with MAW equipment.

NAVSHIPS 91529(A)
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(4) ELECTRON TUBE COMPLEMENT. — The
complement of electron tubes for the units are listed

(5) RUNNING MAINTENANCE PARTS. —
Table 1-5 lists the Maintenance parts supplied with

MAW-1.

TABLE 1-3. SHIPPING DATA

SHIPPING CONTENTS OVER-ALL DIMENSIONS
BOX VOLUME WEIGHT
NO. NAME DESIGNATION HEIGHT | WIDTH DEPTH
1 Portable VHF Radio MAW-1 1715 3134 2173 7.07 178
Transmitting and
Receiving Equipment
Dimensions in inches, volume in cubic feet, weight in pounds.
TABLE 1-4. ELECTRON TUBE COMPLEMENT
NUMBER OF TUBES OF
TYPE INDICATED
UNIT < 3 b - w
- s 9 9 2%
z z z z Ega
5 £ ] S 2z2
Receiver 6 1 4 1 12
Transmitter 2 7 2 11
Total Number of Each Type 8 1 11 3 23
TABLE 1-5. RUNNING MAINTENANCE PARTS
QUAN- SYMBOL NAVY STOCK ARMY STOCK
Y NAME DESIG. NUMBER NUMBER LOCATION
1 Antenna Assembly CKB-66150 E701 F16-A-54482-9401 2A288A-54 Shipping Chest
CKB-10543
1 JAN 1L4 V3ol N16-T-51650 2J1L4 Power Supply
1 JAN 1U5 V302 N16-T-51972 2J1U5 Power Supply
3 JAN 3A4 V303 N16-T-53140 2]J3A4 Power Supply
3 JAN 3A5 V3io4d N16-T-53150 2J3A5 Power Supply
1 Vibrator CR302 N17-V-50523 3HG6691-29 Power Supply

These are stowed in the power supply section of Radio Receiver-Transmitter CKB-43069-A.
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(6) ELECTRICAL DATA.—Tables 1-6 and 1-7 list
the Battery drain and Output data for transmit and

receive conditions.

TABLE 1-6. BATTERY DRAIN

MODEL MAW-1
GENERAL DESCRIPTION

TABLE 1-7. OUTPUT DATA

INPUT
OPERATING CONDITION -
VOLTS AMPERES
RECEPTION 4 2.7
TRANSMISSION 4 11.3
ALIGNMENT 4 4.5

OPERATING
CONDITION OUTPUT IMPEDANCE
TRANSMIT | 0.5 watts 52 ohms
Unmodulated
0.7 watts
Modulated
RECEIVE 15 milliwatts 600 ohm load
at 1000 cycles
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SECTION 2
THEORY OF OPERATION

1. GENERAL.

Model MAW.-1 Portable VHF Radio Transmitter
and Receiver is a battery powered set designed for AM
operation on ten fixed-frequency channels in the fre-
quency range 115 to 156 megacycles. Each channel is
selected by a channel selector knob which mechanically
rotates receiver and transmitter band switch assemblies
of the turret type. Any channel can be set up on any
frequency within the range of the equipment. The
frequency of each channel is determined primarily
by crystals selected by the channel switching. The

individual stages are tuned by pretuned elements in-
serted in their respective circuits by the turret tuner.
The major operating units are Radio Receiver-Trans-
mitter CKB-43069-A, Headset-Microphone Assembly
AN/URA-2 and Antenna Assembly CKB-66150.

2. CIRCUIT ANALYSIS OF RADIO RECEIVER-
TRANSMITTER CKB-43069-A.

Figure 2-1 is a block diagram representing the prin-
cipal functions of the Receiver-Transmitter circuits,
along with the Antenna and Headset Assemblies.

o 1
I |
| - Ist,2n0, 310 & AUDIO |
' MIXER ath 1 F . DETECTOR AMPLIFIER r ¥ T
| AMPLIFIER AMPLIFIER & OUTPUT HEADSET
AnTENNA | 1+ i !
~~ ; | AVC |
i |
Ist,2nd, 3rd B
| e CRYSTAL av 100y |
| DOUBLERS OSCILLATOR Iy 4
| RECEIVER ]
e e e e e e e e e e e e e e ——— — — — — — — — — — — — i — e—— — —
5 I_—__'_‘"]
! ANTENNA |
| RELAY |
| 1 L FINAL 4h D%“E'-ER tst,2nd,3rd | CRYSTAL |
| AMPLIFIER | DRIVER DOUSLER OSCILLATOR |
3
| ~ |
| [ SIDE TONE |
| MODULATOR MICROPHONE | d
AMPLIFIER |
| r [MICROPHONE
:\; | MCW I
KEY | OSCILLATOR 3V L5V 135V
Lo Y S S NSRS 1. . S N B
F———————— —
I [Smcrronoos |
| VIBRATOR
ov TYPE SEND I
BATTERY |~ POWER s RECEIVE
| SUPPLY RELAY
L _ _ _ _ _POwER surRy _|
Figure 2-1. Block Diagram of MAW.]
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The Receiver-Transmitter unit consists of separate
receiver, transmitter, and power supply chassis mounted
together in a “U” frame assembly and coordinated by
a control panel (See figure 1-2). Since all three elec-
tronic chassis are fundamentally conventional, only the
outstanding features are considered in the following
discussion. For the respective function of each com-
ponent refer to the function column of the Table of
Replaceable Parts, table 7-2.

a. RECEIVER.

The receiver is a 12 tube superheterodyne type
consisting of one stage of rf amplification, a mixer, a
crystal oscillator with four frequency doubler stages,
four stages of i-f amplification, a detector-1st audio,
and an audio output stage. The crystal wafer-switch
in the turret tuner selects the crystal for the oscillator,
and the other turret sections select the tuning elements
for the rf, mixer and oscillator doubler stages. External
metering of these circuits and the audio output is
provided for alignment and maintenance. Reference
should be made to the receiver schematic diagram figure
6-21 in connection with the following paragraphs.

(1) RF AMPLIFIER STAGE.—A JAN 3A4 pen-
tode amplifier V101 is used as the rf amplifier. A tap
on the rf-amplifier grid coil L101 is provided to match
the impedance of the antenna. Tuning of the grid
circuit is accomplished by adjustment of a variable
ceramic capacitor in parallel with grid coil L101; a
ten position turret switch S102F provides a means for
connecting any one of the ten variable capacitors
C101 through C110 across the grid coil L101. Due to
the fact that a single bypass from L101 to ground tends
to produce series resonance at 12 mc, the i-f frequency,
CI11 and C194 are used in parallel to improve the
12 mc rejection by the rf stage. The plate circuit of
V101 is tuned by the primary coil of T102 and one of
the variable capacitors C116 through C125 on S§102G.
The signal is inductively coupled to the grid of V102,
the mixer stage.

NAVSHIPS 91529(A)
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(2) OSCILLATOR AND DOUBLER STAGE.—
Crystal oscillator V112 is a 3A4 pentode used as a
triode, utilizing the Pierce circuit in which the crystal
is connected between grid and plate. V112 is used as
a triode by connecting the screen of the 3A4 as the
triode plate and leaving the normal plate of the 3A4
disconnected. The crystal frequency is stable +0.02%
for type CR-5/U and =0.005% for type CR-18/U
over the operating temperature range of the MAW-1
equipment; i.e., —54°C. (—45°F.) through +65°C.
(+154°F.). The range of oscillator frequencies used
by the receiver is 6437.5 to 9000 kc. For further crystal
information see paragraph 26.b. of section 6. The
turret wafer switch S102A allows selection of any one
of ten crystals, Y101 through Y110. RF coil L133 is
inductive at all crystal frequencies. Capacitor C190
from grid cathode is, in effect, part of a voltage divider
network consisting of the series inter-electrode capaci-
tance from cathode-to-grid and grid-to-plate, and since
it is in parallel with the cathode-to-grid capacitance,
reduces the amount of signal applied to the grid of
V112. The frequency of the crystal oscillator is passed
through four doubler stages, being multiplied 16 times
the fundamental frequency. See table 2-1 for typical
doublér frequencies and the frequency relationships
in the receiver. The fourth doubler outpur is coupled
to the mixer tube V102 by transformer T102, and to
produce the correct i-f, must be 12 megacycles below
the incoming rf frequency. Thus to find the crystal
frequency for a given receiver frequency use the follow-
ing formula,

‘Where:
Fery = frequency of receiver crystal in megacycles

Fec = frequency in megacycles to which receiver
is to be tuned

TABLE 2-1. TYPICAL RECEIVER FREQUENCY RELATIONSHIPS

osc '523%‘5'7“" moo:r?’ltjs:“u “I:}:g%?rlm 4“::3;“?“ tCH:NFNEI.} IF
FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY
9.0 mc 18 mc 36 mc 72 mc 144 mc 156 mc 12 mc
(9000.00 kc.)
6.4375 mc 12.875 mc 25.75 mc 51.5 mc 103 mc 115 mc 12 mc
(6437.50 kc)

Note; The two frequencies given in each column are the upper and lower frequency limits
tuning range of the stage.

2-2
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When considering crystal frequencies for both the
receiver and transmitter it should be noted that for
the same operating frequency the receiver crystal will
always be 750 kc below the transmitter crystal fre-
quency. See paragraph 2.b. (1) of this section.

All four doubler stages are conventional in that the
plate circuit is resonated at twice the frequency of the
grid signal. The output frequency range of each
doubler is shown in table 2-1. The first doubler V111
is tuned by one of the coils L122 through L131 selected
by the turret switch S102B, the second doubler V110,
by L112 through L121 on S102C, third doubler V109,
by L102 through L111 on S102D. The fourth doubler
plate circuit is tuned by one of the variable capacitors
C136 through C145 of S102E .across the primary of
T102 which is inductively coupled to the grid of V102
mixer tube,

(3) MIXER STAGE.—The mixer V102 is a pen-
tode with a tuned coil in its grid circuit into which the
receiver rf signal and multipled oscillator signal from
the fourth doubler are both inductively coupled. When
these two frequencies have 12 megacycles difference
between them, the heterodyne beat which they produce

is passed on and amplified by the i-f amplifier, which is’

tuned to 12 megacycles. The crystal oscillator funda-
mental frequency is selected so that the 16th harmonic,
which is the output frequency of the fourth doubler,
will be 12 megacycles below the rf carrier frequency.
The secondary coil of T102 and one of the variable
capacitors C126 to C135 in turretr switch S102H com-
prise the mixer tuned grid circuit, which is tuned to
the rf frequency. Primary coils of T102 used in the rf
amp and 4th doubler outputs are inductively coupled
to the mixer through the secondary of T102. The 12
megacycle i-f output from the plate of the mixer is
fed to the first i-f transformer Z101,

(4) IF AMPLIFIER STAGES.—When two fre-
quencies are combined as they are in the mixer, these
frequencies and their sum-and-difference frequencies
appear in the output or plate circuit. Since greater
amplification is possible with the lower frequency, the
difference frequency, 12 megacycles, is selected as the
i-f frequency. As the incoming signal and the output
of the fourth doubler will always be 12 megacycles
apart, the i-f system is so designed to give maximum
amplification and at the same time maintain the proper
band-width characteristics. Four pentode amplifying
tubes V103, V104, V105, V106 with their associated
components comprise the i-f system. Automatic volume
control, avc, voltage developed across the diode load
resistor is applied to all i-f control grids to reduce the
effects of signal variation. Tuning of all i-f transformers
are similar; powdered iron slugs provide adjustment
for resonance. IF transformer Z101 and Z102 have a
tuned primary and tuned secoridary to give a peaked
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selective response. Transformers Z103 and Z104 are
single tuned, giving a reduced, broader response curve
and increasing bandwidth. The output of the fifth i-f
transformer Z105, which is double tuned, is applied to
the diode section of V107 for rectification and subse-
quent audio amplification,

(5)) DIODE DETECTOR-AVC, FIRST AUDIO,
AND OUTPUT STAGES. — The diode-pentode tube
V107, type 1U35, serves two purposes. Its diode rectifies
the i-f signal and produces audio and avc voltages
across its load resistor R130, from whence the avc
voltage is fed through the avc network to bias the i-f
stages and the audio is fed through C189 to the af
amplifier. The pentode section of V107 is used as the
first stage of a resistance coupled amplifier of which
V108, a 1L4 output pentode, is the final stage. R136
serves as the audio volume control between the stages.
Output transformer T101 matches the 600 ohm Headset
to the plate of V108.

(6) RECEIVER METERING. — Circuits and
switching are provided for wusing Test Meter
CKB-60155-A to indicate the grid current of the
oscillator, doubler, rf, and mixer stages and to indicate
the relative af output level as fed to the Headset. When
the Test Meter is plugged into receptacle J101, the
break-in type switch §101 will connect the 200 micro-
amp meter in series with any one of the metered grid
circuits, one at a time, while keeping all the other
grid returns properly grounded. The current rectified
by each grid is an indication of the signal level applied
to it; and the resulting meter reading is used for indi-
cating resonance while tuning and for general indica-
tion of signal present in each stage when trouble
shooting, etc.

The positions of switch §101 are marked with colors
which correspond to the colors marked on related sec-
tions of the turret tuner in the receiver chassis, and
which are indicated on the schematic, figure 6-21.
When S101 is in the blue position, the meter is con-
nected across rectifier CR101 and resistor R138 where
the rectified current flowing through the meter is an
indication of the relative level of af signal in the Head-
set. The Headset must be plugged in to complete the
circuit. When no metering is being done, S101 must
be kept in the OFF position, where all circuits are
grounded.

b. TRANSMITTER.

(See Block Diagram, figure 2-1.)

The transmitter unit of Radio Receiver-Transmitter
CKB-43069-A is a low-power, plate-modulated type
employing 11 tubes. It consists of a crystal oscillator,
four doublers, final amplifier, modulator, speech
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amplifier, and audio oscillator. The fourth doubler
serves as a driver for the final amplifier, and the af
oscillator produces the MCW tone. Provision is made
for external metering of the transmitter circuits. Refer
to the Transmitter Schematic Diagram figure 6-22 in
connection with the following paragraphs.

(1) CRYSTAL OSCILLATOR AND DOUBLER
STAGES.—The crystal oscillator V201 is a 3A4 pentode
connected as a triode used as a Pierce oscillator in
which the frequency controlling crystal is connected
from grid to plate. The triode connection to the 3A4
uses the screen of the tube as the triode plate and leaves
the normal pentode plate disconnected. The crystal
frequency is stable +0.029% for type CR-5/U and
0.005% for type CR-18/U over the operating temper-
ature range of the MAW-1 equipment; ie., —54°C.
(—45°F.) through +65°C. (+153°F.). The transmit-
ter oscillator operates in the range 7.1875 mc to 9.75
mc. See paragraph 26.b. of section 6 for further crystal
information. See table 2-2 for the frequency range of
the crystal oscillator and the frequency relationships
between the transmirtter stages.

Doubler stages V202, V203, and V204 are conven-
tional pentode doubler stages using 3A4 tubes, which
have plate coils tuned to twice the respective grid
frequencies and obtain their individual biases across
grid resistors from grid excitation. Bias voltage is
taken from the second doubler grid circuit through
R205 for use in the MCW oscillator, discussed later.
The fourth doubler V204 is a double triode having
the two sections connected in parallel as a doubler stage
and driver for the final stage.

Crystal, Y201 thru Y210, selected by the wafer
switch S202A of the turret tuner $202 determines the
frequency of the transmitter. One of the coils L201
thru L210 on S202B is used in the first doubler:; and one
of L211 thru L220 on $202C is used in the second
doubler. The third and fourth doublers use capacitors
C213 thru C222 on S5202D, and C226 thru C235 on
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8202E respectively. R230 is used as a filament voltage
equalizer in the third doubler to prevent its heavy
peaks of plate current from overloading the grounded
half of the filament. The output of the fourth doubler
is coupled to the tuned push-pull grid circuit of the
final amplifier stage V206 by rf transformer T203.

(2) FINAL POWER AMPLIFIER.—The purpose
of the final amplifier is to amplify the desired frequency
and deliver sufficient rf energy to the antenna system
for satisfactory radiation. A twin triode 3A5 tube,
V206, in a push-pull circuit arrangement performs this
function. The secondary of T203 in the grid circuit of
V206 is tuned to resonance by one of the 10 variable
ceramic capacitors, C236 thru C245, selected by rturret
switch S202F. Bias for class “C” operation is developed
by grid current through resistor R217, with R216 in
series to ground as a metering resistor. Since both the
grid and plate circuits of V206 are operating at the
same frequency, some method of neutralizing must be
employed to prevent oscillation. Two neutralizing
variable capacitors C248 and C249 cross-connected
between the grids and plates of the two triode sections
are used to balance out the effect of the tube grid-to-
plate capacitance. The resonant plate circuit is the pri-
mary of T204, which is tuned by one of the 10 variable
ceramic capacitors C250 thru C259, as selected by turret
switch §202G. The transmitter output is coupled by rf
transformer T204 through the contacts of antenna relay
K201 (when in transmit position) to the receptacle
J204, which, in turn, is connected through P402 and a
short coaxial cable to J403, the ANT receptacle on the
control panel. Antenna relay K201 is energized to the
transmit position by the transmitter three volt filament
power controlled by transmit-receive relay K301,
which is operated by the press-to-talk switch. Through
this sequence, the transmitter output is connected to
the antenna when the transmitter is on.

The final rf amplifier is plate modulated by the
modulator stage, which is driven by the microphone
amplifier or the MCW oscillator (or both).

TABLE 2-2. TYPICAL TRANSMITTER FREQUENCY RELATIONSHIPS

CRYSTAL FINAL
15T DOUBLER 2ND DOUBLER 3RD DOUBLER 4TH DOUBLER
g::éﬂ:;g’r‘ FREQUENCY FREQUENCY FREQUENCY FREQUENCY “::;:E':fé‘.:,
9.75000 mc 19.50 mc 39 mc 78 mc 156 mc 156 mc
(9750.00 kc)
7.18750 mc 14.357 mc 28.75 mc 57.5 mc 115 mc 115 mc
(7187.50 kc)

Note: The two frequencies given in each column are the upper and lower frequency limits of each stage, thus indicating the
tuning range of the stage.

2-4
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(3) MODULATOR. — The modulator impresses
the audio intelligence on the rf carrier for transmitting
information. This is accomplished by applying the
output of the parallel modulator tubes V207, V208, and
V209 (type 3A4 pentodes) to the plate of final ampli-
fier V206 through modulation transformer, T201. In
addition to modulating the transmitter output, the
modulator stage supplies a sidetone to the headset
which permits the operator to monitor the audio por-
tion of the transmission. Bias for the modulator is
obtained from the crystal oscillator grid circuit. R224,
R225 and R226 are grid suppressors to stabilize the
modulators. Drive for the modulator is supplied by the
microphone amplifier and MCW oscillator outputs
which are coupled in parallel by C226 and C269 to the
modulator grids. Normally the MCW oscillator is in-
operative until keyed.

(4) MICROPHONE AMPLIFIER. — Microphone
amplifier V210 is a 1L4 pentode employed as a resis-
tance coupled amplifier stage between microphone
transformer T401 and the modulator.

(5) MCW OSCILLATOR.—MCW oscillator V211,

is a 1L4 pentode, triode connected, in a 1000 cps Har«-
ley oscillator circuit. The frequency is determined by
T202 and C268. When S401, the KEY on the control
panel, is open, oscillation is blocked by bias on the grid
of V211 obtained from the first doubler stage through
R205. When the KEY is pressed, V211 bias is grounded
out permitting oscillation, and thus modulating the
transmitter with the MCW tone.

(6) TRANSMITTER METERING.—Circuits and
switching are provided for using Test Meter CKB-
60155-A to indicate grid current of the oscillator,
doubler, and final stages. When the Test Meter is plug-
ged into receptacle J202, the break-in type switch $201
will connect the meter movement across any one of the
meter-shunt resistors, in series with the grid circuit, to
indicate grid current. For example, when metering the
grid current of the crystal oscillator the meter is
shunted by R203. Each grid circuit has a value of shunt
resistor selected to keep the normal grid current read-
ing near center scale. The current rectified by each grid
is a relative indication of the signal level applied to it
and the resulting meter reading is used for indicating
resonance while tuning and for general indication of
signal present in each stage when trouble shooting, etc.

The positions of switch $201 are marked with colors
which correspond to the colors marked on related sec-
tions of the turret tuner in the transmitter chassis, and
which are indicated on the schematic, figure 6-22.

When the Test Meter is plugged into receptacle
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J201, the meter movement is in shunt with R218 and
indicares relative final-amplifier plate current for tun-
ing and testing the final stage.

¢. POWER SUPPLY.

The power supply is a synchronous vibrator type
consisting of a sychronous vibrator, a step up transfor-
mer, filter circuits, transmit-receive relay, alignment
switch and off-on switch. Voltage supplied to the re-
ceiver is 90 vdc while to the transmitter is 130 vdc.
Refer to the schematic diagram figure 6-23 in connec-
tion with the following discussion.

(1) SYNCHRONOUS VIBRATOR AND
POWER TRANSFORMER.~The four-volt dc battery
input volrage is applied to the primary winding center-
tap (terminal 10) of power transformer T30l and
alternately interrupted between terminals 8 and 11 by
action of the synchronous vibrator CR301. The second-
ary of T301 is center-tapped (terminal 3) and the full
winding (terminals 1 and 5) supplies voltage to be
rectified for the transmitter plate supply. The second-
ary is tapped (terminals 2 and 4) to provide lower
voltage to be rectified for the receiver. The respective
secondary winding is connected to contacts on the
vibrator reed by the action of transmit-receive relay
K301, and the transformer and vibrator circuits are so
phased that positive pulsating dc voltage is obtained
at the secondary center tap (terminal 3). The vibrator
reed is driven at approximately 100 cycles per second
by the motor coil and separate set of contacts, receiving
power through R303 which reduces the driving voltage
to two volts.

(2) FILTER CIRCUITS. — The circuits of the
power supply include several noise-suppressor filter
circuits, as well as necessary shielding, to prevent hash
originating from the arcing of the vibrator contacts
from entering the B4 supply or filament supply cir-
cuits. The primary circuit to the transformer center tap
and each lead to the primary contacts of the vibrator, as
well as the vibrator motor coil, are filtered by indi-
vidual “L” section choke-and-capacitor combinations.
Output from the transformer secondary center-tap and
each lead to the vibrator secondary contacts have indi-
vidual “L” section suppressors, thus completely filter-
ing the vibrator and transformer from all other circuits.
Additional isolation for the filament circuits is provided
by L304 and C303B; C303A serves as a bypass for the
1V2v supply for the microphone, the MCW oscillator,
and microphone amplifier, C304 is a high voltage buf-
fer capacitor across the full secondary of the trans-
former.
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C301B, L302, and C301A form a pi-section smoothing
filter for removing the vibrator ripple from the B+
plate supply.

R301 and R302 are filament dropping resistors for
the 3 and 112 volt circuits, respectively.

(3) TRANSMIT-RECEIVE RELAY. — For re-
ceiver operation relay K301 is unenergized. In this
position its contacts connect battery power to the re-
ceiver filament circuit and connect the lower voltage
secondary of the power transformer to the vibrator, to
produce 90 volts B4+. When the press-to-talk switch is
pressed, it energizes K301 switching the filament power
to the transmitter and connecting the higher voltage
secondary to the vibrator producing 130 volts B+ for
transmitter operation.

(4) ALIGNMENT SWITCH.—Alignment switch
§302 is provided to permit alignment of receiver chan-
nels by using the transmitter as the signal source. With
the receiver operating, when switch $302 is thrown to
the “RECEIVER ALIGNMENT USING TRANSMIT-
TER” position, it connects filament power to the trans-
mitter filaments, thus operating the transmitter at
reduced power (95vB+) along with the receiver.
Although the antenna relay K201 is normally energized
by transmitter filament power it remains unenergized
in the receive position, antenna connected to the re-
ceiver, because $302 opens its return path to ground.
This prevents radiation from the transmitter during
receiver alignment.

3. CIRCUITS OF ANTENNA ASSEMBLY
CKB-66150.

The Antenna Assembly (E701) is a quarter-wave
ground-plane type made up of one vertical telescoping
radiator and three telescoping counterpoise elements.
Its characteristic impedance is roughly 50 ohms. The
antenna covers the frequency range of the equipment
in three settings of element length. The fully extended
length covers 115 to 134 megacycles; retracted to the
second detent position the antenna covers 134 to 142

2-6

NAVSHIPS 91529(A)

MODEL MAW-1
THEORY OF OPERATION

megacycles; retracted to the first detent position it
covers 142 to 156 megacycles. Fully retracted, it goes
beyond the frequency range of the equipment.
For most efficient operation the Antenna Assembly
should be mounted at the maximum practical elevation
in the most advantageous position. Connection from
the Antenna Assembly to the antenna receptacle on the
Receiver-Transmitter is made by the 53.5 ohm
RG-58/U antenna coaxial transmission line and may
be further extended by the 50 foot extension (W802),
which is 52 ohm RG-8/U cable.

For portable operation of the Receiver-Transmirter,
the vertical antenna element E702 is unscrewed from
the Antenna Assembly and attached directly to antenna
jack (J403) on the Receiver-Transmitter panel.

4. CIRCUITS OF HEADSET-MICROPHONE
ASSEMBLY AN/URA-2,

The electrical components of Headset-Microphone
Assembly AN/URA-2 consists of: a 600 ohm pair of
magnetic type earphones (Headset HS601), a 100 ohm
single carbon-button lip type microphone, (MIGO1)
and an extension cord (W601) with a pressure-actuated
switch,

The headset cord terminates in a short telephone-
type, two-circuit plug, which is inserted into a jack in
the extension cord. The microphone mates two contacts
in the face harness (AG03) which are brought out to
a small plug also connected to the extension cord. The
headset, microphone, and switch are connected to the
corresponding jacks in the control panel by two stand-
ard telephone plugs on the extension cord, a two-circuit
plug for the headset and a three-circuit plug for the
microphone and switch. When the pressure actuated
press-to-talk switch is compressed, the circuits to the
sleeve and tip of the three-circuit plug are closed,
energizing the transmit-receive relay (K301). Excita-
tion for the microphone is 112 volts supplied from the
power supply through the primary of microphone
transformer (T401).
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INSTALLATION

1. UNPACKING.

Navy model MAW-1 Portable VHF Radio Trans-
mitting and Receiving Equipment is overseas packed
in a wooden shipping box with a waterproof liner. The
complete equipment is packaged with a moisture-
vaporproof barrier and dessicant and should not be
unpacked until ready for use. See figure 3-1.

Open the shipping box by breaking the steel straps
and removing the top cover. Tear open the box liner,
remove the upper and side packing materials, turn the
shipping box on its side, and slide out the contents.
Two instruction books in foil-lined bags are packed
just outside the equipment package. Open the equip-

ment package by tearing or cutting open the top flaps
of the outer carton, tearing open the bag, and tearing
open the flaps of the inner carton. Do not cut open
the inner carton unless the cutting blade has a guard
which will prevent cutting deeper than the thickness
of the fiberboard. Lay the carton on one side and slide
out the chest containing the equipment. Unlock the
Shipping Chest CKB-10543, using the keys wired to
one of its handles, and open the lid. Unpack every item
(see figure 1-1 and table 1-1) and remove all miscel-
laneous packing materials. The Headset-Microphone
Assembly AN/URA-2 is shipped with its parts pack-
aged separately; after unpacking they should be com-
bined and used or stowed as an assembly.

MODEL MAW-I
COMPLETE EQUIPMENT

WOODEN SHIPPING BOX
BOX LINER

MISCELLANEOUS
PACKING MATERIAL

UTER CARTON
VAPORPROOF LINER

INNER CARTON

MISCELLANEQUS
PACKING MATERIAL

Figure 3-1. Model MAW-1 Shipping Box Cutaway View
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Note

The batteries are shipped without electrolyte.

Inspect each item for possible damage during ship-
ment and then proceed with battery installation and
the preliminary operational check according to the
subsequent instructions in this section. When the
equipment is not in use, stow the units and accessories
Ain their respective places in the Shipping Chest accord-
ing to the following paragraph.

a. PLACEMENT OF COMPONENTS IN SHIP-
PING CHEST CKB-10543.—All units and accesories of
the MAW.1 equipment are to be stowed in the Ship-
ping Chest in the places indicated by stencilling. Radio
Receiver-Transmitter CKB-43069-A is mounted in a
felt-lined cradle in the top center of the Chest. Headset-
Microphone Assembly AN/URA-2 is stowed in the
Receiver-Transmitter control panel cover, and one
Antenna Assembly CKB-66150 is placed in the Re-
ceiver-Transmitter, see figure 4-7. The spare Antenna
Assembly is strapped to the bottom of the Chest. The
instruction books are stowed under the accessory bag,
which is strapped to the bottom. The tube puller,
antenna extension cable, tree clamp, service cable, bat-
tery extension cable, and charger cable are contained
in the accessory bag. The Test Meter is stowed in one
corner. A compartment is provided to allow for storage
of the battery assembly out of the Receiver-Transmitter
or for stowage of an extra battery assembly.

2. INITIAL BATTERY INSTALLATION.
(See figures 3-2 and 3-3)

Batteries (BT401 and BT402) supplied with MAW.1
equipment are shipped dry charged, assembled in bat-
tery box E401. Before placing in operation the batteries
must be filled with electrolyte and charged. The battery
box has two inspection windows which allow visual
check of battery charge indication. Each battery is
vented to the outside of the box by flexible tubing. The
battery assembly fits into a compartment in the bottom
of the Receiver-Transmitcer carrying case from which
it is readily removable for subsequent servicing.

4. FILLING WITH ELECTROLYTE. — Approxi-
mately 12 oz of sulphuric acid of 1.280 =- 0.005 specific
gravity according to Federal specification O-A-111 are
required for each battery. The following procedure
should be carefully observed.

Step 1. Unscrew red filler plug from each cell, being
sure that the gasket is not lost,

Step 2. Insert glass (or approved) funnel in filler cap
opening in battery.
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Step 3. Pour electrolyte SLOWLY into each battery.
Fill until level of electrolyte is at the level line
on the side of the battery, with the battery
sitting level.

Step 4. Allow the batteries to stand not less than ONE
hour or more than FOUR hours. Then add
electrolyte to bring liquid level back to the
level line.

Step 5. Remove funnel, replace filler cap on each bat-
tery and tighten securely against rubber
gasket.

Step 6. Charge the batteries at 3.2 amperes for 20
hours according to paragraph 3 of section 6,
using the battery charger as the preferred
method.

Step 7. If electrolyte is below level line, after charging,
add distilled water until it is again at the level
line. See figure 6-2 which shows the level line
and the charge-indicating balls.

JUMPER GABLE

POSITIVE
CONNECTION
ON CHARGER

NEGATIVE
CONNEGTION
ON CHARGER

Figure 3-2. Battery Assembly

BATTERY
BT40i

BATTERY BOX
E40I

b. EMERGENCY USE WITHOUT CHARGING.—
In emergencies, when the battery must be used im-
mediately, it may be placed in service after the initial
filling, before charging. However, this is detrimental
to the battery, and it must be charged at the first op-
portunity.
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¢. BATTERY ASSEMBLY INSTALLATION. —
After the battery assembly has been filled with electro-
lyte and charged, loosen the four spring catches on the
bottom guard plate A410 of the carrying case, and
swing the plate out of the way on the two captivated
catches. See figure 3-3. This will expose the battery
compartment in the bottom of the case. On the inside
wall of the compartment are two pressure spring con-
tacts designed to make electrical contact with the two
contact straps on the side of the battery box. Give the
battery assembly a final inspection to determine if the
filler plugs are screwed down tightly against the gaskets,
that the breather tubes are pressed down over the bat-
tery vents and connected to the vent openings in the
side of the battery box. Check battery cable connections
for tightness. Grasp the handle on the bottom of the
battery box; and with contact straps in position to
meet the springs on the inside wall of the battery com-
partment, inserc the battery assembly, open end first,
until it presses against the sponge rubber gasket. Re-
place the bottom plate on the carrying case and fasten
the four catches. The bottom plate should press the
battery assembly firmly against the sponge rubber
gasket so that it seals the top of the battery box and
makes the battery assembly submersion proof when. in
the compartment.

3. PRELIMINARY OPERATIONAL CHECK.

Model MAW-1 equipment is thoroughly tested and
completely aligned on all ten channels at the factory
before shipment. However, before turning over the
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equipment for use in the field it should be given a
complete operational check.

The most reliable form of operational check is direct
communication between two sets of equipment sepa-
rated a few hundred feet or a few hundred yards apart.
Follow the instructions of section 4 Operation, subsec-
tions 2 and 3. Establish and check communication in
both directions on each channel using both MCW and
phone each time. Use each operating control enough
times to make certain that it functions properly in every
way. Be sure that the sidetone signal can be heard in the
headset during transmission when speaking into the
microphone in a normal tone of voice, and that the
1000-cycle sidetone can be heard when MCW is being
transmitted. After a thorough check in one type of
operation, fixed or portable, set the equipment up for
the other type and check at least on one channel. Adjust
all rods of the Antenna Assembly to all three lengths
to see if they adjust satisfactorily. If all these checks
are satisfactory the equipment is ready for field use.

If another MAW-1 equipment is not available for
check, it may be that communication can be established
with some operating station on one or more channels,
checking the operation of the equipment to consider-
able extent. However, this type of check will not prove
that normal operation is assured on the channels which
are not directly used.

If the equipment fails to operate or is abnormal, see
Operator’s Maintenance, subsection 1 of section 5, or
call a technician.

CARRYING GASE
A408

MS40l

BATTERY BOX
E401

Figure 3-3. Installation of Battery Assembly
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OPERATION

1. GENERAL.

Model MAW-1 Portable VHF Radio Transmitting
and Receiving equipment is designed to provide two-
way radio voice or MCW telegraphic communication
in the frequency range of 115 to 156 megacycles on any
one of ten preset crystal-controlled channels. The chan-
nels may be selected at will by the operator. The operat-
ing units of the equipment may be operated portable,
carried by shoulder strap or by means of a standard AN
packboard; or the equipment may be set up and oper-
ated as a fixed station. Operation is essentially the same
in both cases, the only difference being in the position
of the Receiver-Transmitter CKB-43069-A and in the
the way in which the antenna is used and mounted.

The very high frequency (VHF) signals transmitted
and received by the MAW-1 equipment inherently
travel in an essentially straight line and are readily
absorbed by intervening objects. For this reason it is
important to have a very nearly unobstructed path
between the antennas of equipments attempting to
communicate. This is called “line-of-sight” communi-
cation and is characteristic of VHF. For ground-to-air
communication this is not usually a limiting factor;
but for communication between ground stations it is
an important consideration. In general the operator
should try to maintain a condition where his antenna
is at the highest practical elevation and should prevent
large objects, such as hills or big buildings, from block-
ing the path between the communicating units.

Before attempting actual operation of the equipment
under field conditions, the operator should become
thoroughly familiar with the operation of the equip-
ment as given in this section, should be acquainted with
the general nature and use of the equipment as de-
scribed in section 1, and should know the procedures
which may be authorized for emergencies as described
in Operator’s Maintenance, subsection 1 of section 5.
A routine operational check, similar to that described
in subsection 3 of section 3, should be made before
each field use of the equipment to determine its general
operating condition.

The battery should be fully charged before each
period of operation, as indicated by the green, white
and red balls all floating at the liquid level in both
batteries; the battery condition should be checked fre-
quently during operation as shown by these charge-
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indicating balls, which are visible through the small
windows on each side of the Receiver-Transmitter
carrying case.

Note

The Receiver-Transmitter must be upright,
with the battery level, for correct charge
indications.

The green ball floats at 90% charge, and higher; the
white ball floats at 509% charge, and higher; and the
red ball floats at 109% charge, and higher. See figure
6-2 in section 6 for an illustration of the charge indi-
cators. After the white ball has sunk the receiver will
continue to operate for some time; but due to the
greater battery current required by the transmitter, the
transmitter may fail to operate shortly thereafter. For
this reason it is advisable to have the battery recharged
whenever the white ball sinks in either battery.

The operator must be informed of the channel, or
channels, which are to be used, of the correct antenna
length (or frequency) for each channel, and of the
operating schedule, if any, for each operation.

It is vital that the equipment be in excellent condi-
tion for every period of operation. Since the equipment
is primarily for portable field operation and is then in
the care of the operator, it becomes his duty to take
proper care of the equipment while in his charge and
report any malfunctioning. If failure occurs or defects
appear, turn the equipment over to authorized main-
tenance personnel. When an emergency exists, refer to
Operator’s Emergency Maintenance, paragraph 1.b. of
section 5.

2. PREPARATION FOR OPERATION.

MAW.-1 equipment may be set up either as a portable
station or as a fixed station. Operation is essentially the
same in both cases, the only difference being in the
placement of the Receiver-Transmitter and in the
antenna and its mounting.

a. SETUP FOR PORTABLE OPERATION.—The
MAW-1 equipment is designed primarily for portable
operation. The setup for this use is accomplished by
merely connecting the operating units and selecting the
desired carrying position, whether by shoulder strap or
by standard Army-Navy packboard.
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The equipment required for portable operation is
as follows:

1. Radio Receiver-Transmitter CKB-43069-A.
2. Headset-Microphone Assembly AN/URA-2.

3. Vertical antenna element (E702) of Antenna
Assembly CKB-66150.

4. A standard AN packboard (not supplied), if
packboard method of carrying is to be used (see
table 4-1).

These items are illustrated in figure 1-1 and described
in paragraphs 2.a., 2.b. and 2.c. of section 1.

Carry the Radio Receiver-Transmitter by the shoul-
der strap, as shown in figure 4-1. It may be carried on
either shoulder, and the strap length may be adjusted
to obtain the most desirable position of the unit. If the
unit is to be carried on a packboard, see paragraph 2.b.
below.

HEADSET

ASSEMBLY
AN/URA-2

ET02

Figure 4-1. Operation of MAW-1 Equipment
Carried by Shoulder Strap
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Wear the headset HS601, the microphone MIG01, and
extension cord W601 of the Headset-Microphone As-
sembly as illustrated in figure 4-2. Attach the micro-
phone in position on the headset by the two adjustable
strap-fasteners which are attached to studs mounted on
the headset. The microphone position may be adjusted
by pressing the clips holding the face harness and
adjusting the cable until the microphone is held com-
fortably against the upper lip. Connect the extension
cord between the headset and microphone plugs and
the jacks on the control panel, inserting each plug into
its mating connector jack. Arrange the cord so the
press-to-talk switch may be held in one hand for switch-
ing the transmitter on during operation.

Figure 4-2. Wearing Position of Headset,
Microphone and Extension Cord

If a gas mask is required, the gas mask adapter, AG02,
of the AN/URA-2 assembly must be used with the
mask. Fasten the adapter in the mask by forcing the
forked ears onto the mounting between the mask’s
plastic outlet-valve seat and the rubber mask, as illus-
trated in figure 4-3. The movable sleeve shown is pro-
vided on the strap to permit adjustment of the length
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of the strap. It should be adjusted so that the strap is
held in place flat against the inner contour of the mask.
After adjusting the sleeve, the strap should be taped to
the throat flange on the gas mask. After the adapter is
assembled in the gas mask it should remain as a com-
ponent part of the gas mask. The microphone must be
removed from the face harness and installed in the gas
mask adapter. Remove it by spreading the metal
bracket in the face harness assembly slightly with the
fingers and lifting it out, and then snap it into the
bracket in the adapter. Remove the face harness assem-
bly from the headset before donning the headset and
mask.

MOUNTING PLATE O
{ FORGE BETWEEN PLASTIC
OQUTLET AND MASK)

“MICROPHONE (MI601)
(SNAP INTO BRACKET)

ADJUST SLEEVE POSITION
TO HOLD STRAP AGAINST
MASK

Figure 4-3. Gas Mask Adapter

The vertical element (E702 only) of the antenna is
used for portable operation. Unscrew the vertical rod
from Antenna Assembly CKB-66150 and screw it onto
the ANT receptacle on the control panel of the Re-
ceiver-Transmitter, as shown in figure 4-1, 4-4, and 4-6.
The length of the rod is to be adjusted during opera-
tion, as indicated in table 4-2.

b. MOUNTING ON PACKBOARD. (See figure
4-4 and table 4-1.)—If the Receiver-Transmitter is to
be carried by packboard, place the packboard on the
ground with canvas side down and clip the attachment
bracket on the plywood board at the second opening
from the bottom. Place the Receiver-Transmitter unit
on the packboard with the antenna side of the carrying
case down and with the bottom of the carrying case
resting against the attachment bracket. If the unit is
positioned correctly, the control panel will extend just
beyond the top edge of the packboard. The two keepers
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on the carrying strap are shaped to slip over the tie
hooks on the packboard. Place the keepers over the
hooks on each side of the packboard and buckle the
straps tight around the carrying case, as shown, tucking
the loose end of the strap through the keeper and under
the case. The accessory bag containing the extension
cable and other accessories may be carried on the pack-
board by laying the bag over the carrying case before
strapping, as shown. Loop the accessory bag strap over
the top of the Receiver-Transmitter panel and adjust to
keep the bag from slipping down while being carried.
Keep the strap from touching the antenna vertical rod.

It is impractical in packboard operation to change
channels or adjust antenna length while the equipment
is being carried, so the control panel cover (A402) may
be kept closed after the unit is placed in operation.
However, if more than one channel is to be used, the
control panel cover may be removed to make the
controls readily accessible for quick switching when
the packboard is set down to change channels. Remove
the cover by releasing all four catches, and pressing the
springs to free the two catches that are normally held
captive, Replace the cover after the packboard opera-
tion is completed.

-

TABLE 4-1. PACKBOARD

ARMY
QUANTITY DESCRIPTION STOCK NUMBER
1 Packboard, Plywood 74-P-27-30
1 Attachment, Packboard 74-A-33-30

¢. SETUP FOR FIXED OPERATION. (See figure
4-5.) —Fixed operation is used where it is desirable to
set up a fixed station for any length of time. This per-
mits using the complete Antenna Assembly CKB-66150
which gives the installation more flexibility, as well
as increased efficiency.

The equipment required for fixed operation is as
follows:

1. Radio Receiver-Transmitter CKB-43069-A.

2. Headset-Microphone Assembly AN/URA-2 (two
may be used).

3. Antenna Assembly CKB-66150,

4. Accessories: Antenna extension cable W802, Con-
nector adaptor E803, and tree clamp A802.

These items are illustrated in figure 1-1 and described
in paragraphs 2.a., 2.b, and 2.c. of section 1.
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————— E 702
RADIO RECEIVER —
TRANSMITTER
CKB-43069-A
CARRYING STRAPS
_ 0419 8 0420
| u1|mu|mu ll
HEADSET — ¥
MICROPHONE 7 |
ASSEMBLY
AN/URA-2 |5 G.I
il

ATTACHMENT CARRYING POSITION
OF

ACCESSORY BAG

Figure 4-4. Packboard Operation of MAW-1 Equipment
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SECOND DETENT
FIRST DETENT~__

ANTENNA ASSEMBLY
CKB-66150

HEADSET
MICROPHONE
ASSEMBLY
AN/URA -2

|/ RECEIVER -
TRANSMITTER

Figure 4-5. Fixed Operation of MAW-1 Equipment
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Use of the Antenna Assembly offers the advantage
of higher elevation or a more desirable location for the
Antenna. It is mounted away from the equipment,
either by the tree clamp A802, or by inserting the
ground spike in the ground, as illustrated in figure 4-5.
Where extreme elevation or remote antenna position
is desired, the extension cable W802 and connector
E803 may be used.

Set the Receiver-Transmitter in the desired position.

Setup of the remainder of the fixed station equip-
ment is the same as for portable operation as described
in paragraph 2.a. above. Two Headset-Microphone
Assemblies may be plugged in at the two double-jacks
J401 and J402 on the control panel and used simul-
taneously, if desired.

3. OPERATION.

The following paragraphs describe the function of
each control and give the operating procedures.

a. OPERATING CONTROLS (See figure 4-6.) —
The two knobs and the key on the control panel, the
press-to-talk switch on the Headset-Microphone exten-
sion cable, and the adjustable rods on the antenna
constitute the operating controls of the MAW-1 equip-
ment. The function of each control is given in table 4-2.

E702

H417 H4l6
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TABLE 4-2. OPERATING CONTROLS

Press-to-talk
switch

KEY

"_Amenna
Adjustment

CONTROL FUNCTION
OFF-VOLUME | Full counterclockwise position turns off
equipment. Clockwise rotation turns on
power and then increases loudness of
sound in headset.
[ CHANNEL Switches receiver and transmitter simul-
SELECTOR taneously to any one of the 10 operating

channels thus selecting any of the preset
operating frequencies. It may be turned
in either direction and has no stops.
Pressing the switch turns on the trans-
mitter, when the OFF VOLUME control
is on, and releasing the switch turns on
the receiver.

I Pressing the KEY modulates the trans-

mitter carrier with a 1000 ¢ps tone when
the transmitter is on the air, This may be
used for telegraphic communication,

| The telescopin_é_ rod of the vertical |

antenna element or all the rods of the
Antenna Assembly must be adjusted to
the correct length for the channel being
used according to the following:
(See figure 4-5.)
For:
115 to 134 mc, the rods must be fully
extended.
134 to 142 mec, the rods must be at
second detent position,
142 to 156 mc, the rods must be at
first detent position.
The fully collapsed position is used
only for storage.

/ANTENNA ELEMENT

AlR PRESSURE SCREW
H438

PRESS-TO-TALK SWITCH

CONTROL PANEL
E408

H416

H416
Figure 4-6. Operating Controls of MAW-1
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b. OPERATING PROCEDURE.—After the operat-
ing units have been connected for portable or fixed
operation according to subsection 2 of this section, and
the operator is familiar with the operaring controls as
discussed in paragraph 3.a. above, the following steps
should be followed for operation. Refer to figure 4-6.

Note

The equipment should be operated in an up-
right position, otherwise the battery life will
be shortened.

Step 1. Turn the CHANNEL SELECTOR knob to the
desired channel, adjust the vertical antenna
elements to the correct length, as noted in
table 4-2. If the Antenna Assembly is used,
adjust all four elements.

Step 2. Turn the equipment on by rotating the
VOLUME knob clockwise until a click is
heard. The receiver is then on. Continue turn-
ing clockwise until the desired volume is
obtained.

Note

A fully charged battery will operate approxi-
mately 12 hours on receive, or two hours on
transmit. For this reason keep transmissions
short, and always start operation with a
fully charged battery.

Step 3. Press the press-to-talk switch on the Headset-
Microphone extension cord to transmit. For
voice transmission speak distinctly in a normal
conversational tone of voice into the micro-
phone; it is not necessary to shout. The micro-
phone system is sensitive even to a whisper, if
it becomes necessary for security reasons. Re-
lease the press-to-talk switch for reception.

MCW or modulated continuous wave trans-
mission is accomplished by pressing the press-
to-talk switch and actuating the KEY on the
control panel.

Note

The press-to-talk switch must be de-
pressed throughout voice or MCW
transmission.

The sidetone is a reproduction of the trans-
mission in the headset to enable the operator
to hear his own transmission.
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¢. OPERATING NOTES. — The following notes
should be observed in order to obtain the maximum
operation from the equipment.

(1) Keep the microphone adjusted properly and
DON'T SHOUT!

(2) Keep the vertical radiator on the antenna
clear of bushes, underbrush, and any foreign objects.
Keep in the clear and elevated as much as possible.

(3) The Antenna Assembly should always be
elevated to get maximum range; hold it up in the air
by grasping the ground stake, or use the tree clamp to
mount on tree or bush.

(4) Conserve your battery; keep transmissions
short.

(5) Operate the receiver at a comfortable volume
and keep headset pads over ears to exclude outside
noise.

(ﬁ’) When red charge indicator ball is down in
the battery, the receiver may operate, but the trans-
mitter may not. Recharge battery when either white
ball sinks.

(7) The detent action of the channel selector
switch is positive, but be certain that the pointer is not
in between channel numbers.

(8) To enable the operator to set the antenna
length correctly for any channel without divulging the
channel frequency, pencil a number next to each chan-
nel number on the control panel—a number 1 for chan-
nels requiring the antenna to be extended to first
detent; a number 2 for extension to the second detent;
a number 3 for full extension. (See figure 4-5.)

(9) All plugs on extension cables should be in-
serted clear to the shoulder of the plug.

(10) In order that the equipment will remain
submersion proof, keep the thumb screws, holding the
control panel, screwed down tight and the bottom plate
on the carrying case securely fastened.

(11) The equipment should be operated in an
upright position, otherwise the battery life will be
shortened.

(1) Don’t pass up an opportunity to recharge the
battery if the green balls have sunk.
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4. SECURING THE EQUIPMENT.

After the transmission is complete, turn the
VOLUME control knob to the OFF position. Replace
the Headset-Microphone Assembly in the control panel
cover (A402) and return the Antenna Assembly to its
storage tube. See figure 4-7.

PANEL COVER
A402

CONTROL PANEL

H420

NAVSHIPS 91529(A)

HEADSET-MICROPHONE ASSEMBLY

Section 4
Paragraph 4

Note
If it is necessary for the unit to be buoyant, be
sure that the control panel cover is securely
fastened and watertight against its gasket.

Return each item of the equipment to its marked
storage position in the Shipping Chest and fasten all
the retaining straps. Close and securely fasten the
Shipping Chest cover.

ANTENNA ASSEMBLY

ANTENNA
STORAGE
GASE

H420

Figure 4-7. Stowage of Headset-Microphone Assembly and Antenna Assembly
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SECTION 5
OPERATOR’S AND PREVENTIVE MAINTENANCE

1. OPERATOR’S MAINTENANCE.

a. GENERAL.

Model MAW-1 Portable VHF Radio Transmitting
and Receiving Equipment is intended primarily for
field use. It is important that it be mainrained in good
operating condition at all times. Since the operating
units are in the care of the operator during operation,
the operator has a definite responsibility in the care of
the equipment, If the equipment does not function
normally when properly operated, it should be turned
over to authorized maintenance personnel for correc-
tion of the troubles. However, in emergencies the
operator may be authorized to replace tubes, the vi-
brator or the battery assembly.

b. OPERATOR’S EMERGENCY MAINTENANCE.

Because of the fact that battery failure, tube failure,
and vibrator failure are the most common causes of
malfunctioning of the MAW-1 equipment the operator
may, upon proper authorization, perform the following
replacements in an emergency. After emergency main-
tenance has been performed, and the emergency is
over, turn the equipment over to maintenance person-
nel for servicing.

NOTICE TO OPERATORS

Operators shall not perform any of the follow-
ing emergency maintenance without proper
authorization.

(1) BATTERY ASSEMBLY REPLACEMENT.—
If the equipment fails to operate properly it may be due
to discharged batteries. It is possible for the receiver to
operate and the transmitter to be inoperative when the
batteries are low. This is due to the higher current
drain requirements of the transmitter. Check the bat-
tery conditions as shown by the charge-indicator balls,
according to the general instructions in the fourth para-
graph of subsection 1 of section 4, Operation, and
figure 6-2,

In an emergency if the battery is discharged and a
charged battery is available, open the battery compart-
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ment of the Receiver-Transmitter carrying case by re-
leasing the four spring catches on the bottom guard
plate (A410) and swinging it out of the way on the
two captivated catches. See figure 3-3. With the carry-
ing case laid on its side, grasp the handle at the bottom
of the battery box and pull the battery assembly out.
Insert the charged battery assembly into the battery
compartment with the contact straps in position to slide
against the spring contacts on the inside wall of the
battery compartment. Push the battery assembly firmly
into position and then replace the bottom plate on the
carrying case, securely fastening the catches.

(2) RECEIVER-TRANSMITTER CHASSIS RE-
MOVAL AND CONNECTION.—When it is neces-
sary to remove the Receiver-Transmitter chassis from
its carrying case, unscrew the eight captive screws
(H416 and H417) at the edges of the control panel
and lift the assembly out of its case. A vacuum may
exist in the carrying case which would prevent re-
moving the chassis. If so, remove the air pressure
screw H438 (see figure 4-6), and allow the air
pressure screw H438 (see figure 4-6), and allow the air
pressure to equalize. Be careful not to lose the screw or
its rubber-washer gasket (H429). Remove both chassis
covers by swinging the spring fastening straps straight
out and lifting the cover off. Set the equipment as
illustrated in figure 6-3, and connect the battery ex-
tension cable W803 as shown. This will supply battery
current to operate the unit out of the case.

Caution

Connect the power supply end of W803 first,
before inserting the other end in the battery
charging receptacle. This will prevent possible
shorting of the batteries while connecting to
the power supply.

Connect W803 to the power supply by placing the
bakelite plate at one end over the power-supply strap
contacts and screwing the thumb screw into the
threaded hole between the straps; then insert the
polarized plug into the battery charging receptacle on
the side of the case.

Connect the Headset-Microphone assembly plugs to
their corresponding jacks on the control panel.
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Make certain that the battery is in good condition
as indicated by the charge-indicator balls. (See the
fourth paragraph of subsection 1 of section 4, and
figure 6-2.)

() REASSEMBLY OF RECEIVER-TRANS-
MITTER CHASSIS INTO CASE.—To reassemble the
Receiver-Transmitter chassis into the carrying case, dis-
connect the battery extension cable W803 and all
external units.

Caution

Disconnect the end of W803 inserted in the
battery charging receptacle first. This will pre-
vent possible shorting of the batteries while
disconnecting the power supply.

Install both cover plates on the chassis and secure
them with the spring fastening straps. Be sure that
none of the three spring straps holding the shield are
protruding outside the edge. Wipe off gasket surfaces
and replace chassis unit in the case, with the power
supply positioned opposite the battery compartment.
Carefully slide the unit in place, keeping it in line with
the case. A slight resistance will be felt as the control
panel nears the top of the case; this is caused by the
battery pressure contact springs and is normal. Screw
all eight captive screws (H416 and H417) into the
brackets on the case, starting with the two end screws;
repeat several times until all eight screws are tight. To
insure a true seal of the gasket, remove the air pressure
screw (see figure 4-6) until the captive screws are
tightened. Be sure to replace the air pressure screw
(H438) and its washer (H429), tightening securely.

(3) TUBE REPLACEMENT.—Eight spare tubes
are supplied in the power supply section of the Re-
ceiver-Transmitter as part of the Running Maintenance
Spares, listed in table 1-5. These are for emergency re-
placement, Figure 6-15 illustrates the position of each
tube in the Receiver-Transmitter, including the spares.

Tube failure in the receiver or transmitter ordinarily
will cause the set to be inoperative on all channels of
the section affected. Tube failure in the transmitter
modulator circuits will cause a failure of modulation,
either voice of MCW tone or both, as indicated by a
lack of sidetone in the headset.

For tube replacement, remove the Receiver-Trans-
mitter from its carrying case and connect it outside the
case according to the instructions of paragraph 1.b.
(2) of this section and as shown in figure 6-3, except
the chassis should be tube-side up. Connect the antenna
vertical element (E702) or Antenna Assembly CKB-
66150 and adjust the rod length(s) for the channel or
channels on which operation is being tried,

ORIGINAL
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It may be possible to detect a burned out tube by
inspecting closely for the small amount of light which
can usually be seen near the base of each tube when the
tube shield is removed, particularly if it is dark where
the inspection is conducted. A burned out tube will
remain cold, whereas a lighted tube will become
slightly warm after being on a few minutes, as noted
by feeling of the tubes with the finger tips. Neither of
these indications is a positive check but may aid in
locating a burned out tube.

Replace a tube by first removing the tube shield.
Press the shield down and turn counterclockwise to
release it from the base and lift it off the tube. Use the
tube puller H801 supplied in the accessory bag for
removing and inserting the tubes. Grasp the tube with
the tube puller and pull it straight out of the socket,
with a very slight rocking motion. Be careful not to
bend the tube pins by twisting the tube or by tipping
it excessively. Reinsert the replacement tube by align-
ing the tube pins to correspond with the socket holes
and, after carefully starting the pins into the socket,
pressing the tube firmly into place. Reinstall and lock
the tube shield.

Since the running maintenance parts do not include
a full set of spare tubes for the receiver or transmitter,
location of a defective tube or tubes by replacement is
necessarily on a trial-and-error basis. Replace each sus-
pected tube until all the available tubes have been used.
Be sure to replace only with a tube of the correct type
as marked on the chassis and as shown in figure 6-15.
If the trouble is still not corrected, try replacing each
of the remaining tubes with one of the running main-
tenance tubes, putting the original tube back in its
socket, until all tubes of each type have been checked
by a replacement or the defective tube has been located.

After an emergency in which tubes have been re-
placed, the equipment should be given to maintenance
personnel for realignment and check.

When tube replacement, or vibrator replacement
according to the following paragraph, fails to restore
the equipment to normal operation, it must be turned
over to qualified maintenance personnel.

(4) VIBRATOR REPLACEMENT. — One spare
vibrator is supplied in the power supply section of the
Receiver-Transmitter as shown in figure 6-15. This is
part of the running maintenance parts (table 1-5) fur-
nished for emergency replacement.

For vibrator replacement, remove the Receiver-Trans-
mitter from its carrying case and connect it outside the
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case according to the instructions of paragraph 1.b.
(2) of this section and as shown in figure 6-3, except
the chassis should be tube-side up. Connect the antenna
vertical element (E702) or Antenna Assembly CKB-
66150 and adjust the rod length(s) for the channels
or channel on which operation is being tried.

The most common vibrator trouble is the vibrator
failing to start. This can be checked by placing the
fingers on top of the vibrator CR301 in the center of
the spare tube rack when the Receiver-Transmitter is
turned on to feel the vibration caused when the vibrator
is functioning. Replace the vibrator whenever it fails
to function. If no vibrator is available, a sharp shock
may temporarily cause the vibrator to function.

Remove the vibrator by rocking it slightly and pull-
ing it out of the socket. Before inserting the replace-
ment vibrator, align it so the two large pins on the base
correspond to the two large holes in the socket. Press
the vibrator firmly into the socket. After replacing the
vibrator check the operation of the equipment.

It is advisable to try replacing the vibrator for most
any trouble symptom in the receiver or transmitter.
Even though the vibrator is functioning it may fail to
produce any power-supply output or it may be pro-
ducing improper voltages for the receiver and/or the
transmitter.

NAVSHIPS 91529(A)
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If vibrator replacement, or tube replacement ac-
cording to paragraph 1.b.(3) above, fails to restore the
equipment to normal operation it must be turned over
to qualified maintenance personnel.

2. PREVENTIVE MAINTENANCE.

Preventive maintenance includes procedures which
should be performed periodically for the purpose of
preventing failure or impairment of the equipment.

Note

THE ATTENTION OF MAINTENANCE
PERSONNEL IS INVITED TO THE RE-
QUIREMENTS OF CHAPTER 67 OF THE
BUREAU OF SHIPS MANUAL OF THE
LATEST ISSUE.

a. PERIODIC PREVENTIVE MAINTENANCE
CHECKS.—Recommended periodic checks on the
MAW:-1 equipment are shown in table 5-1 below. How-
ever, the frequency of use and the conditions imposed
upon the equipment will determine the need and type
of preventive maintenance and shall be performed at
the discretion of the Officer-in-Charge. Complete re-
alignment and check of all units should be made by
qualified technicians at intervals, as dictated by field
experience.

TABLE 5-1. PERIODIC MAINTENANCE CHECKS

el FOE CHECK PROCEDURE REMARKS
Battery water Weekly or before and | Keep water to LEVEL LINE on | Use only pure (distilled) water.
level after battery charge battery case. Keep filler caps tight.
Battery Charge Hourly during Charge when white ball sinks. | Do not pass up an opportunity to
Condition operation (See subsection 3, section 6). charge batteries if green ball is
Weekly for idle down.
operation
Operational Before anticipated Check as per paragraph 3, Check on all channels on MCW
Check, receive- operation section 3. and Voice.
transmit
Tubes Monthly Test with tube tester. Replace | Check each tube one at a time and
any weak or defective tube. if OK replace in the same socket.
If a defective tube is replaced,
the alignment for that stage
should be checked. See subsec-
tion 4 of section 6.
Control panel Monthly or after Tighten thumb screws Do not use a tool to tighten thumb
thumb screws rough handling uniformly. screws.

5-2
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TABLE 5-1. PERIODIC MAINTENANCE CHECKS (Cont'd)

and vibrator

items of table 1-5 are in
place. Check tubes in tube
tester, substitute vibrator in
a good set, to check opera-
tion.

W HEeR vy PROCEDURE REMARKS

Packing glands Monthly Remove channel selector and | Note position of knobs before re-
volume knobs; tighten pack- moving, and replace in the same
ing gland nut until the knob position. If packing glands do
shafts bind slightly. Do not | nort tighten properly, see para-
tighten to extent shaft will | graph 22 of section 6.
freeze.

Key boot Monthly Check for cracks, holes or Replace when needed. See para-
deteriorated rubber. graph 23 of section 6.

Gaskets Monthly Inspect for cuts, abrasions, or | Replace if defective.
cracks.

Spare tubes Monthly See figure 6-15. Make sure all | Replace any missing or defective

item,

Visual
inspection

Monthly or when set is
removed from carry-
ing case for other
maintenance.

Inspect for loose plugs, loose
connections, dirty contacts,
and over-all condition of
equipment.

Replace any defective or worn
part.

Lubrication

Monthly

Check all moving parts, and
lubricate if necessary per
paragraph 2.b. of this section.

Do not get lubricant on elec-
trical parts.

b. LUBRICATION.—Lubrication of the proper
mechanical parts will prevent channel switching from
becoming harder to turn and will prevent excessive
wear and breakdown. For points of lubrication and
derailed instructions, refer to figure 5-1. If the old lub-
ricant is caked or dirty, clean before lubricating by
using an approved grease solvent such as carbon tetra-
chloride (Federal Spec. O-C-141). Keep solvent away

ORIGINAL

from electrical parts.

¢. RETROPICALIZATION.—This equipment is pro-
tected against the effects of moisture and fungus growth
by a fungicidal varnish conforming to spec JAN-C-173
applied in accordance with spec JAN-T-152. Any part
that is replaced, or needs retropicalization should be
treated in accordance with these specifications.
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REAR ENDS
OF SHAFTS

S.A. MIL-G-3278

APPLY THIN FILM TO GEAR 17 POINTS:
TEETH, TO DETENT BALL PATHS, 10 BEARINGS
AND WORK INTO EACH BEAR-
ING, WHILE TURNING sHAFTs. 3 DETENT

USE MATCH STICK OR SIMILAR BALL PATHS
APPLICATOR. WIPE EXCESS OFF 4 MITER
OTHER SURFACES, GEARS

NOTE: Lubricate all points indicated Semi-Annually (5.A.) with grease per Spec. MIL-G-3278

SPECIFICATION STANDARD NAVY STOCK NUMBER
NAME 8 oz. 1 LB. 5 LB. 25 LB. 35 LB, 100 LB.
MIL-G-3278 % .
Aircraft and R14-G- R14-G- R14-G- R14-G- R14-G- R14-G-
Instrument Grease 984-500 982-20 984-520 984-540 984-550 984-560

* Formerly Army-Navy Aeronautical Specification AN-G-25

Figure 5-1. Lubrication Data, Radio Receiver-Transmitter CKB-43069-A
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FAILURE REPORT must be filled out for

the failure of any part of the equipment
whether caused by defective or worn parts,
improper operation, or external influences. It
should be made on Failure Report, form NBS-
383, which has been designed to simplify this
requirement. The card must be filled out and
forwarded to BUSHIPS in the franked enve-
lope which is provided. Full instructions are to
be found on each card.

Use great care in filling the card out to make
certain it carries adequate information. For
example, under "Circuit Symbol” use the proper
circuit identification taken from the schematic
drawings, such as T-803, in the case of a trans-
former, or R-207, for a resistor. Do not substi-
tute brevity for clarity. Use the back of the
card to completely describe the cause of failure

FAILURE REPORTS

and attach an extra piece of paper if necessary.

The purpose of this report is to inform BU-
SHIPS of the cause and rate of failures. The
information is used by the Bureau in the design
of future equipment and in the maintenance of
adequate supplies to keep the present equip-
ment going. The cards you send in, together
with those from hundreds of other ships and
stations, furnish a store of information permit-
ting the Bureau to keep in touch with the per-
formance of all electronic equipment of the
Naval Establishment.

This report is not a requisition. You must re-
quest the replacement of parts through your
Officer-in-Charge in the usual manner.

Make certain you have a supply of Failure
Report cards, and envelopes on board. They
may be obtained from any Electronics Officer.

NAVEHIFS (wet) M3 (AEV. 1-as)

ELECTRONIC EQUIPMENT FAILURE REPORT (SI6)

NOTICE —Read notes on cover
prior to praparing thit form.

CREPORT Mo
DATE

ORGAMIZATION FERFORMING MAINT ENANCE

_| MAME AMD RANK OF OFFICTR ACCOUNTARLE FOR MAINTERARCE

QLI ET L vED
By Du—,

O T e

0 e
O emer

DJ“
Dm—

[P [P

Ovet Oven [orveme

P e
[

EQUAPMENT MODEL DESIGNATION

SEMAL WUMBER OF OUTPMENT

WAME OF CONTAACTOR CONTRACT M

TYFE AUMBER AR RAME OF MAKH UNIT BVOLYVTD

SERIAL MyMBER OF LT

CONTRACT OR PO CATA OF UNIT DATE [QUIFMENT RECEIVED

THIS SIDE FOR TUBES
TUBE TP INCLUDING PREFIX LITTERS

TUBE WARUTACTURER

ITEM WHICH FAILED
THIS SIDE FOR PARTS (NOTE %
SERAL o (RO 4} RAE OF PART CIRCIAT STMBoL vy TrAL
fegmod
CONTRACT 0. (MovT o) SEmiAL N SCOMTRACT DATA soatcmico ARwY 500K N

FAILURE OCCURRED 4 GUARANTELD HOURS
wome 4

DATE OF ACCEFTAMCE *MAMUFACTURTR 3 GATA (Womy #
(momy )

DATE OF FAILLAE | BRILF CESCRIPTION AND CAUSE OF FAILUGE, INCLUDING APFRONIMATE LIFE [CONTINUE O

BACK}

[ = [ J— premsrge—
[ P I -
I——— TYPFE OF FAILURE
ot 7)

O sy

TUBE CHNCUIT SYMBOL
-

WATURE OF FAILURE AMD REMARKS (MOTY 1) {CONTHRUE ON BACK)

COMCL LIS
0 = [ saerrcee o= . 0 Folters _[_:J —— 0 T TEpedin
*HOT MIOUIRED FOR ROPORTS SUBMITTED By NAVAL ACTIVITIES [T prese v et

Figure 6-1. Failure Report, Sample Form
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SECTION 6
CORRECTIVE MAINTENANCE

1. FAILURE REPORTS.

Make failure reports as instructed in figure 6-1,

2. GENERAL.

The following paragraphs, tables, charts, diagrams
and illustrations give data and procedures for tesung,
repairing and aligning the Navy Model MAW-1 Porta-
ble VHF Radio Transmitting and Receiving Equip-
ment.

Maintenance personnel should be thoroughly
acquainted with the operation of the equipment, as
given in section 4. All applicable parts of Operator’s
and Preventive Maintenance are to be included as part
of Corrective Maintenance.

Radio Receiver-Transmitter CKB-43069-A, the prin-
cipal operating component, divides naturally into four
inter-related units: the receiver, transmirter, power sup-
Ply, and control panel with its interconnecting cables
(figure 1-2),

When the cause of a trouble is not obvious, start first
with simple tests and then proceed with the purpose of
localizing the trouble to one section of the equipment
and to one circuit, where more detailed testing can
locate the exact component part at fault. Make full use
of Test Meter CKB-60155-A, the running maintenance
parts, and other available Receiver-Transmitter units
in obtaining symptoms and evidences of trouble and in
preliminary checking. Analyze symptoms and try to
select tests that will most quickly localize and reveal
the cause of the malfunctioning.

It is assumed thac maintenance personnel are experi-
enced in the standard methods of testing and repairing
Naval electronic equipment, and cherefore detailed
descriptions of simple common tests are not given
herein.

Note

Before maintenance tests, check battery charge
condition and recharge if below 50% charge.
See subsection 3 below.

3. BATTERY CHARGING AND SERVICING.

Battery charging is normally the most frequent main-
tenance operation required by the MAW-1 equipment.
Recharging is necessary whenever either white ball is
not floating at the top of the electrolyte, to insure con-
tinued operation of the transmitter. The four-volt bat-

6-2

tery assembly may be charged from a suitable battery
charger or by using another 6, 12, or 24 volt dc source,
such as other batteries. When the battery electrolyte
level is correct and the batteries fail to charge properly,
they should be replaced.

a. INDICATION OF BATTERY CHARGE.—Bat-
tery condition is shown by three colored ball indicators
as shown in Fig. 6-2. When all three balls float at the
liquid level line the battery is charged. As the battery
is discharged the green ball will sink first, then the
white. When the red ball falls the battery is discharged.
See table 6-1 for battery discharge indications, Due to
the heavy current drawn by the transmitter (see table
1-6), it is advisable to recharge the battery after the
white balls have sunk to insure transmitter operation.

Note

After rough handling the balls sometimes
stick at the top or bottom of the case and may
be dislodged by a sharp rap on the case.

TABLE 6-1. BATTERY CHARGE INDICATION

GREEN WHITE RED SPECIFIC | PERCENT OF
BALL BALL BALL GRAVITY CHARGE

Just Floating Floating 1.268 90%
Floating

Down Just Floating 1.220 509

Floating
Down Down Just 1.150 10%
Floating

b. BATTERY CHARGING USING CHARGER.—
It is desirable to charge the batteries out of the carrying
case during the initial charge, as excessive gassing or
too much electrolyte will cause the electrolyte to be
forced out of the breather tubes and cause damage. To
charge the batteries out of the case, connect as indi-
cated in Fig. 3-2. Be sure that the positive charger ter-
minal is connected to the positive battery terminal, and
the negative (0 negative.
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50 TO 90 % CHARGE
GREEN BALL DOWN

0 T0O 10 % CHARGE
GREEN, WHITE,
8 RED BALLS DOWN

90 TO 100% CHARGE
ALL BALLS FLOATING

10 TO 50% CHARGE
GREEN & WHITE BALLS DOWN

Figure 6-2. Battery Charge-Indicator Balls

After the initial charging, the batteries may be re-
charged while still in the Receiver-Transmitter carrying
case by connecting the charger to the charger cable
W804, which is supplied in the accessory bag, and in-
serting the polarized plug at the end of the cable into
the charger receptacle on the side of the carrying case.
However, if the electrolyte is low, the battery assembly
must be removed from the carrying case to add distilled
water. See paragraph 2.c. of section 3.

Use any battery charger that is adjustable to the re-
quired 3.2 or 2.5 ampere charging rate on the four-volt
battery assembly. Observe the following procedure:

Caution

Do not charge batteries at a higher rate than
3.2 amperes, except as an emergency measure.

Step 2.

Step 3.

Step 4.

Step 5.

Turn the OFF-VOLUME knob on the control
panel to OFF.

Turn off the charger and connect it to the
batteries according to the introductory para-
graphs above. Set the charger to its lowest
rate.

Turn on the charger and adjust to a charging
rate of 2.5 amperes (3.2 amperes for the initial
charge).

For recharging, charge at 2.5 amperes and con-
tinue for two hours after the green ball floats.
For the initial charge, charge for 20 hours at
3.2 amperes. For recharging, charge at 2.5
amperes and continue for two hours after
the green ball floats.

Warning

During charge, oxygen and hydrogen are
given off as gasses; these are explosive when
they accumulate in a confined space. Keep
batteries well vented and away from fires or
sparks.

The OFF-VOLUME control should be in the
OFF position during charge, or excessive fila-
ment voltage will be applied o the tubes.

Step 1. Check the electrolyte level in both batteries

through the inspection windows while the
battery assembly is level, and add distilled
water to bring up to the level line, if needed.
See figure 6-2.
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The electrolyte will rise in the battery cells
due to gassing and heat. Some electrolyte may
be lost due to evaporation. If the level falls
below the level line, add distilled water as
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needed to bring it back up to the line. Be care-
ful not to overfill.

Step 6. Disconnect the charger, and after the battery
assembly has set long enough to cool off, about
an hour, check the electrolyte level again and
fill if necessary. If the battery assembly is out
of the carrying case, reinstall according to para-
graph 2.c. of section 3.

If the batteries do not charge properly, they are de-
fective and should be replaced.

¢. BATTERY CHARGING USING OTHER BAT-
TERIES.—The batteries used in the MAW-1 equipment
may be charged by using the storage battery in motor-
ized equipment as the charging source instead of a
charger. It is necessary, however, to connect a resistor
in one of the leads to prevent charging at an excessive
rate. The battery polarity should be observed, i.e., the
positive of the charging-source batteries should be con-
nected to the resistor and the resistor connected to the
+ (positive) terminal of the battery being charged;
and the negative to the negative. Table 6-2 gives values
which enable the operator to select the proper size
resistor to give a charging rate of two and one-half
amperes from a six, twelve, or twenty-four volt storage
battery. The battery voltage may be determined by
counting the number of cells that are connected in series
in the battery and multiplying by two; i.e., a battery con-
taining three cells in series is six volts, six cells in series
is twelve volts, etc.

Follow the same procedure as that given in paragraph
3.b. above, substituting the battery source of charging
power and the resistor for the battery charger.

Note

The resistors shown in table 6-2 are not sup-
plied with the equipment.

TABLE 6-2. BATTERY CHARGING USING
MOBILE BATTERIES

NAVSHIPS 91529(A)

oLy RESISTOR
VOLTAGE
OF CHARSING CAUTION
MOTORIZED
EQuipmenT | OHMS| WATTS
6 0.8 5 25 Connect the 4+ (posi-
- —t — -t — tive) W804 cable to
12 3.2 20 2.5 resistor and the re-
- - - ’ 7| sistor to + terminal
24 80 50 25 on charging-source
battery; — (negative)
clip to negative ter-
minal on battery.
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In an emergency, if resistors are not available, the
batteries may be charged by connecting across two cells
of a storage battery. Be careful to observe correct
polarity.

d. BATTERY REPLACEMENT.

To replace a defective battery, remove the battery
assembly from the carrying case by unhooking the bot-
tom plate A410 and pulling the battery box E401 out
of its compartment. See figure 3-3. Remove the wires
from the terminals of the defective battery; slip out the
battery hold down springs H419; and lift the battery
out of the box. Set the new battery in place, reinsert
the hold down springs, connect the wires, and service
according to paragraph 2 of section 3,

4. CHANNEL ALIGNMENT PROCEDURES.

It is expected that the assignment of frequencies to
the ten channels of the radio Receiver-Transmitter
CKB-43069-A will frequently be changed and new
crystals issued. The equipment is designed to permit
alignment of each channel on any desired frequency
within, the range 115 to 156 megacycles. The alignment
technique requires a minimum of equipment and tech-
nical knowledge and may be done completely with the
equipment supplied as part of the MAW.-I,

Test Meter CKB-60155-A (MT501), complete with
alignment tools as illustrated in figure 6-4, is supplied
specifically for channel alignment (as well as for other
tests by maintenance personnel). The positions of the
transmirtter and receiver meter switches S101 and $201,
shown in the figure, are indicated by colored lines, each
line corresponding respectively to the color on the
turret section being adjusted.

Two crystals are required for each channel —one
transmitter crystal and one receiver crystal. They may
be either type CR-5/U or type CR-18/U; the equip-
ment operates with and accommodates either type in
any crystal socket.

The transmitter and receiver are normally operated
on the same frequency in each channel, the channel
frequency being determined by the crystals. The rela-
tionships of frequencies for the transmitter and receiver
crystals are given in these simple formulas:

operating frequency
16

Transmitter crystal frequency =

operating frequency-12 mc

16

Receiver crystal frequency =

ORIGINAL
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CARRYING CASE

A408

E405
J405
J406

BATTERY EXT.
CABLE w803

SWITCH

Figure 6-3. Receiver-Transmitter Connected Outside of Case

or Receiver crystal frequency = transmitter crystal
frequency — 750 kc
The first and last formulas are the easiest to remember.
For example: Assume an operating frequency of 134.640
megacycles., The transmitter crystal frequency =

134.640 mc
~8.415 megacycles, or 8415 kilocycles (1 mc

16
= 1000 kc). The receiver crystal frequency = 8415 kc
— 750 kc = 7665 kilocycles. Or conversely, assume a
receiver crystal frequency of 8750 kc. The transmitter
crystal frequency = 8750 kc + 750 ke = 9500 kc and
the operating frequency for both transmitter and re-
ceiver = 16 X 9500 ke = 152,000 kc or 152 megacycles.
Each crystal is marked with its operating frequency
in ke.

The ten chatnels of the transmitter and of the re-
ceiver are each aligned one at a time. There is no inter-
action between channels so they may be aligned in any
order and at any time without necessitating readjust-
ment of the remaining channels.

Remove the chassis from the carrying case as outlined
in paragraph 1.5.(2) of section 5, and set with the
wiring side of the chassis up as illustrated in figure 6-3.

ORIGINAL

a. TRANSMITTER CHANNEL ALIGNMENT.

The following alignment procedure is complete for
one channel and is to be repeated for each transmitter
channel requiring alignment.

Figure 6-25 shows pictorially the transmitter turret
color coding and may be used to complement figure
6-5, which is referenced in the procedure below.

Table 6-3 gives the related data for alignment of each
stage of the transmitter. The steps for stage-by-stage
alignment of each channel are as follows:

Note

All readings taken and adjustments made with
press-to-talk switch held down and alignment
switch S302 in NORMAL OPERATING
POSITION.

Step 1. Turn CHANNEL SELECTOR knob to the
channel to be aligned and insert proper crystal
in corresponding transmitter crystal socket.
See figure 6-5. (The transmitter crystal fre-
quency will be 750 kc above that of the re-

ceiver.)

6-5
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ALIGNMENT SWITGH
§302
ON REAR OF POWER SUPPLY

Ja2o2z

C HECEWER - FEMAL AMPLITIER
o N PLATE CURRENT
ZURRENT ! — METER
MEIEN THANSMITIER
METER BWITCH

— #ECEWER
METER CWiToe

. S,

RF TOOL L]F TOOL

Sy
\musoz

MT50|
H504 H503
Figure 6-4. Test Meter CKB-60155-A Connected for Alignment
TABLE 6-3. TRANSMITTER CHANNEL- ALIGNMENT CHART
See paragraph 4.a.
METER READING
€OoLOR OF = — TURRET c;u;nggﬁk
SEQUENCE STAGE METER SWITCH INDICATION CIRCUIT SECTION TO BE ADJUSTED
OF ALIGNMENT 1O BE POSITION (5201) FOR RESONANCE WHERE To BE CHANNEL
OPERATIONS ADJUSTED AND TURRET SECTION IN NORMAL CURRENT IS ADJUSTED 1 THRU 10
TO BE ADJUSTED STAGE MEASURED RESPECTIVELY
A CRYSTAL RED 100 Crystal (No {No adjustment)
OSCILLATOR oscillator adjustment) Y201 thru
(V201) grid 5202A Y210
B FIRST YELLOW 100 2nd 5202B L201 thru
DOUBLER doubler L210
(V202) grid
C SECOND GREEN 100 3rd 5202C L211 thru
DOUBLER doubler L220
(V203) grid
D THIRD BLACK 100 4th §202D C213 thru
DOUBLER doubler C222
(V204) grid
EF FOURTH ORANGE Adjust Final S202E C226 thru
DOUBLER alternately amplifier and C235and
PLATE for maximum grid S202F C236 thru
(V205) and reading C245
FINAL
AMPLIFIER
GRID
G FINAL UNCOLORED Tune for Final 5202G C250 thru
AMPLIFIER last turret greatest dip amplifier C259
PLATE section in reading plate
(V206)
6-6 ORIGINAL
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Figure 6-5, Channel Alignment Adjustments
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Step 2. Plug the Test Meter (MT501) into the
TRANSMITTER GRID CURRENT METER
receptacle (J202), the red lead side to the
positive ( + ) side of the receptacle. See figure
6-4.

Step 3. (Operation A of table 6-3). Turn the
TRANSMITTER METER SWITCH, 8201, to
red and note meter reading. A normal read-
ing indicates that the crystal oscillator stage
is operating properly; there is no adjust-
ment of this stage.

Step 4. (Operation B.) Turn 8201 to yellow and ad-
just the “in contact” coil on the yellow turret
section to “resonance”. See paragraph 4.4.(1)
and (2) below. Use alignment tool H504.

Caution

Tune only the elements indicated.
Tampering with other adjustments
may unbalance and impair the oper-
ation of other circuits.

Step 5. (Operation C.) Turn 8201 to green and ad-
just the “in contact” coil on the green turret
section to “‘resonance”.

Step 6. {Operation D.) Turn S201 to black and ad-

just the “in contact” capacitor on the black
turret section to “‘resonance”.

Step 7. (Operation EF,) Turn S201 to orange and ad-
just both the “in contact” capacitors on the
two orange turret sections together for “reso-
nance”. Turn the capacitor on the orange
section, adjacent to the black, a small amount,
and then turn the other one a complete turn.
Repeat this procedure until a definite rise in
the meter reading is found. Finally, adjust
each capacitor for peak meter reading, going
over them alternately until no further increase
can be attained.

Step 8. Turn meter switch §201 to OFF position. This
completes the doubler and driver adjustments.

Step 9. In order to adjust the final amplifier, remove
Test Meter (MT501) from meter receptacle
J202 and plug into FINAL AMPLIFIER
PLATE CURRENT METER receptacle
(J201), the red lead side to the positive (+ )
side of the recepracle.

Step 10. The transmitter final amplifier may be ad-
justed with the antenna disconnected if radia-
tion effects are undesirable. However, for best
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results, connect ANTENNA ASSEMBLY
CKB-66150 and adjust the rod length for the
frequency of the channel to be aligned as
shown in table 6-4.

TABLE 6-4. ANTENNA FREQUENCY ADJUSTMENT
(See figure 4-5)

115 to 134 mc
134 to 142 mc
142 to 156 mc

_F;Hy_r_e.rrécted pos.iti'cn‘n, used only for storége.

All radiators fully extended

All radiators on second detent

All radiators on first detent

Step 11. (Operation G.) Adjust the “in contact” capac-
itor on the unmarked last turret section for
“resonance”. In this case “resonance” is indi-
cated by a dip (rather than a peak) in the
meter reading that already is present from the
adjustment of the previous stage. Turn the
capacitor through its full range of adjust-
ment and note the greatest decrease in the
reading. Turn back to the lowest-reading po-
sition and adjust carefully back and forth

¢ until the lowest point of dip isreached. (Don’t
be misled by false dips, pick the lowest if
there is more than one.) This completes the
transmitter alignment for one channel.

Repeat the above alignment procedure for each chan-
nel to be aligned in the transmitter. After this, proceed
with alignment of the required channels in the
receiver.

(1) "CONTACT POSITION” COIL OR CA-
PACITOR. — Examination of the turret switch will
show that there are ten tuning components on each
wafer, but only one is connected to the associated cir-
cuit at each position. The capacitor or coil which is in
contact with the circuit is said to be in the “contact
position”, and is the one to be adjusted for that stage.
Figure 6-5 shows the capacitors and coils of channel
one in “contact position”.

(2) TUNING TO RESONANCE.—In tuning for
“resonance”, turn the tuning component through irs
full range of adjustment and note the highest meter
reading obtained. Turn back to the highest-reading
position and then adjust carefully back and forth to
obtain the highest possible meter indication. This peak
reading indicates the point of correct adjustment, and
turning in either direction from this point will cause a
drop in the meter reading. (Don’t be misled by false
peaks; pick the highest if there is more than one.)

b. RECEIVER CHANNEL ALIGNMENT.

The following alignment procedure is complete for
one channel and is to be repeated for each receiver
channel requiring alignment.

CORRECTIVE MAINTENANCE
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Figure 6-24 shows pictorially the receiver turret color
coding and may be used to complement figure 6-5,
which is referenced in the procedure below.

Table 6-5 gives the related data for alignment of each
stage of the receiver. The steps for stage-by-stage align-
ment of each channel are as follows:

Note

Alignment switch S302 must be in NORMAL

OPERATING POSITION,

Step 4.

Step 1. Turn CHANNEL SELECTOR knob to the
position to be aligned and insert proper crys-

tal in corresponding receiver crystal socket.
See figure 6-5. (The receiver crystal frequency
will normally be 750 kc below that of the

transmitter. )

Step 2.

Section 6
Paragraph 4 b

CEIVER METER SWITCH, S$101, to red and
note meter reading. A normal reading indi-
cates that the crystal oscillator stage is oper-
ating properly; there is no adjustment of this

stage.

(Operation B.) Turn S101 to yellow and
adjust the “in contact” coil on the yellow
turret section to “resonance”. See paragraphs
4.a.(1) and (2) above. Use alignment tool

H504.

CAUTION

Tune only the elements indicated. Tampering
with other adjustments may unbalance and
impair the operation of other circuits.

Step 5. (Operation C.) Turn S101 to green and
adjust the "“in contact” coil on the green tur-
ret section to “resonance’.

Plug the Test Meter (MT501) into the RE-

CEIVER GRID CURRENT METER recep-

tacle (J101), the red lead side to the positive

(4 ) side of the receptacle. See figure 6-4,
Step 3. (Operation A of Table 6-5.) Turn the RE-

TABLE 6-5. RECEIVER CHANNEL ALIGNMENT CHART

Step 6.

(Operation D.) Turn 5101 to black and ad-
just the “in contact” coil on the black turret
section, adjacent to the green, to “resonance”.

See paragraph 4.b.
METER READING CAPACITOR
SEQUENCE STAGE M::::O:w?:cn ~INDICATION | 3 TURREY OR coiL
CIrRcuIT SECTION TO BE ADJUSTED
OF ALIGNMENT BEING POSITION (5101) ~FOR RESON- WHERE 0 BE CHANNEL
OPERATIONS ADJUSTED AND TURRET SECTION | ANCE IN NOR- | CURRENT IS ADJUSTED 2 YHRY 10
TO BE ADJUSTED MAL STAGE MEASURED RESPECTIVELY
A CRYSTAL RED 100 Crystal (No (No adjustment)
OSCILLATOR (no adjustment) oscillator adjustment) Y101 thru Y110
(V112) grid $102A
B i FIRST |  YELLOW | 50 “2nd | S102B | L122 thru L131 |
DOUBLER doubler
(V111) grid
| ¢ | sEcoND | ‘GREEN 50 T 3d | s102C L112 thru L121
DOUBLER doubler
(V110) grid
D | THIRD BLACK 50 | 4th TS102D° | L102 thru L111 |
DOUBLER next to green doubler
(V109) grid
B E FOURTH |  BLACK Tune for | 4th S102E C136 thru C145
DOUBLER next to brown greatest dip doubler
(V109) in reading grid
(one division
or more)
F RF ORANGE Tor2 “RF ampli- | S102F | CI01 thru C110
AMPLIFIER fier grid
GRID TANK
(V101)
B RF AMPL. 'BROWN |~ “Mixer grid | S102G | C116 thru C125 |
PLATE next to orange
(V101)
S S S _— 25 to 50 — S— 4 - S
H MIXER GRID BROWN Mixer grid S102H C126 thru C135
(V102) next to black
B I | TOUCHUP | ~— BLUE 5t 30 Audio T SAMEASEF,G&H
OF REF, meter position output
MIXER AND last four
4TH turret sections
DOUBLER
ADJUST-
MENTS
ORIGINAL
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Step 7. (Operation E.) Leave S101 on black and ad-
just the “in contact” capacitor on the black
turret section, adjacent to the brown, to
“resonance”. In this case “resonance” is indi-
cated by a dip (rather than a peak) in the
meter reading that already is present from the
adjustment of the previous stage. Turn the
capacitor through its full range of adjust-
ment and note the greatest decrease in the
reading. Turn back to the lowest-reading
position and adjust carefully back and forth
until lowest point of the dip is reached.
(Don’t be misled by false dips, pick the low-
est if there is more than one.) This completes
the first three doubler adjustments and the
fourth doubler initial adjustment.

Step 8. In order to align the receiver tf section, set
alignmenrt switch 8302 to RECEIVER
ALIGNMENT USING TRANSMITTER
position.

Step 9. Connect ANTENNA ASSEMBLY CKB-66150
and adjust the rod length for the frequency
of the channel to be aligned, as shown in

table 6-4.

Step 10. Remove crystal from the receiver crystal
socket.

Step 11. (Operation F.) Turn S101 to orange and
adjust the capacitor on the orange turret
section to "resonance”. The meter reading
will be small—on the order of one or two
divisions.

Step 12. (Operation G.) Turn S101 to brown and
adjust the capacitor on the brown turret sec-
tion, adjacent to the orange, for “resonance”.

Step 13. (Operation H.) Leave S101 on brown and
adjust the capacitor on the brown turret sec-
tion, adjacent to black, for “resonance”, This
completes the initial receiver rf adjustments.

Step 14. Because of interaction between the rf stages
and the fourth doubler stage, final touch-up
adjustments must be made for best receiver
sensitivity. Therefore, replace the proper
crystal in the receiver crystal socket,

Note

The following readings taken and adjustments
made with the headset connected to the re-
ceiver, the receiver VOLUME fully clockwise
and the transmitter KEY held down.

Step 15. (Operation 1.) Turn 8101 to blue and care-
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fully readjust tuning elements adjusted in
steps 7, 11, 12 and 13. (Operarions E. through
H.) Adjust each capacitor for peak meter
reading, going over them in succession several
times until no further increase can be at-
tained.

Step 16. Turn S101 to OFF position.

Step 17. Return 5302 to NORMAL OPERATING
POSITION. This completes the receiver
alignment for one channel.

Repeat the above alignment procedure for each
channel to be aligned.

¢. ALIGNMENT OF CHANNEL WITH DIFFER-
ENT RECEIVER vs. TRANSMITTER FREQUENCIES.

In the case of a channel being assigned a receiver
frequency different from that of the transmitter, the
transmitter alignment procedure is the same as set
forth in paragraph 4.a. above and table 6-3.

Receiver alignment procedure is the same as set
forth’ in paragraph 4.b. above and table 6-5, except
that another transmitter must be used when making
the rf adjustments.

Instead of switching the alignment switch in step 8,
set up another MAW-1 or equivalent transmirtter to
produce the required rf output (unmodulated). Place
the transmitting antenna near the receiver antenna
(connected to receiver in step 9) and proceed with
steps 10 through 17 using the external signal. Adjust
the distance and orientation between the two antennas
to obtain satisfactory meter readings.

5. TROUBLE SHOOTING CHARTS.

Tables 6-6 and 6-7 are charts of possible symptoms
of trouble and probable causes for the receiver and the
transmitter, respectively. Evidences of signal in the
various circuits are listed in the heavy blocks at the
right and trouble symptoms are noted on the lines
leading to the left, with blocks of possible causes at
the ends of the lines. The charts are progressive, mov-
ing right on through the signal path in each division
of the Receiver-Transmitter, including power supply
considerations in relation to the first stage. The power
supply must be operating for the first stage to function
and must be reconsidered if the load is increased as
other dead stages are brought into operation further
on in the chain. Blocks indicating the use of an af sig-
nal source and an i-f signal generator for stage by stage
check of the receiver af and i-f stages are included at
the bottom of figure 6-6.

ORIGINAL



MODEL MAW-1 NAVSHIPS 91529(A) Section 6
CORRECTIVE MAINTENANCE

THIS CHART IS BASED ON THE USE OF
A PROPERLY CHARGED STORAGE BATTERY.

RECEIVER OSCILLATOR
GRID CURRENT

METER SWITCH S10I
RED

AT

ZERC (OR LOW) ALL CHANNELS
I ZERO (ORLOW)| NO FILAMENT
B+ VOLTAGE VOLTAGE OK
viig VIBRATOR CR30! S301t L30I ON SOME CHANMELS
(TRY SPARE TUBE) NOT  RUNNING K301 C303B
CIRCUITS OF VIi2 PP s— R304 C302
TURRET S102B (TRY SPARE VIR.) INTERCONNECTIONS
L3o c306
CRYSTALS ALL
MISSING OR 'Eggg czo ZERQ (OR _LOW
“FECTIVI NE OR MOR
Sloolc ECTIVE VIBRATOR SOCKET ON ONE OR MORE CHANNELS
TEST METER OR XCR30!
ITS CONNECTIONS RECEIVER 2nd, 3rd,
VIBRATOR GR320I CHANNEL CRYSTAL OR 4th DOUBLER
RUNNING MISSING OR
bbbl bl ) RI URRENT
(TRY SPARE VIB.) DEFECTIVE GRID C
C3014,B,0R G SECTION OF si024 METER SWITCH Si0Of AT
©30e Ce YELLOW , GREEN, SLATE,
G309 L2307 RESPECTIVELY
c3n L309 G MOSULATED
T201 PLY STRONG MODULA
ﬁ'%lncowr:cn o?*?s ZERO (OR LOW)Y  RF INPUT TO ANTENNA
ON ANY ONE OR ALL CHANNELS| CIRCUIT AT EACH CHANNCL
'O b FREQUENCY
4 Tv|DOUBLER 3 RDJDOUBLER 2 ND|DOUBLER R F STAGE
(SLATE) (GREEN} { YELKOW) GRID CURRENT
VIiOS VIiog OR VIO VI 0] Vi -
(TRY SPARE TUEBE) (TRY SPARE TUBE) (TRY SPARE TUBES) METER SWITCH SIOI AT
ALIGNMENT ALIGNMENT ALIGNMENT ORANGE
TURRET SI02E TURRET S1020 TURRETS 51028 &C
CIRCUITS OF VI09 PLATE CIRCUIT CIRCUITS OF
S101 OF VilQ,CIRCUITS VIID 8 Vil ZERQ (OR LOw)
OF VIOS 5101 CN ANY ONE OR ALL CHANNELS
S101
* |
vior GRID CURRENT
(TRY SPARE TUBE) A METER SWITCH SIOI AT
K20! 8 CONTACTS gg%va% '
A”Jéé’;‘rggfo”' Vioz OR VIOl |
TURRET SI02F (TRY SPARE TUBE) RE INPUTIREMOVED ZERQ (OR LOW
ALIGNMENT V102,0R VIO9 oN CURRENT OK
ALIGNMENT
CIRCUITS OF VIOI TURRETS SI02G B H (TRY SPARE TUBE) FOR RF SIGNAL
S1of CIRCUITS OF VIO ALIGNMENT ZERQ (OR LOW) DUE_TO 0SC.ONLY
AND V102 TURRET SI02E B H | "AN ANY ONE OR ALL CHANNELS JCURRENT OK
s101 CIRCUITS OF ViQ2 FOR BCTH RF 8
] LI04,CI47,TI02, 0SC SIGNALS
TEST OF AF 8 IF L R104, S101
STAGES WITH AF & IF g
SIGNAL GENERATORS AF SIGNAL
{ SEE PARAGRAPHS 9 TO GRID OF .
8 10 OF THIS SECTION) Vios 1P SIGNAL
TO GRID OF
l N . Vioe
HEADSET IN HEADSET§o NO_QUTPUT
OUTPUT CONNECTIONS AF SIGNAL IN HEADSE OUTPUT
:JTIF?*B SPARE TUBE) TO GRID OF VIO6 OR VIO7 IF SIGNALS
UBE ) vio? (TRY SPARE TUBES) TO GRIDS OF METER  CURRENT
CIRCUITS OF VIO8
1101 DIODE CIRCUITS VIO5 THRU METER SWITCH SI01 AT
CIRCUITS OF VI06 VIOZ IN
SEQUENGE
NO QUTPUT
N A «
V107 TUBE OR
{TRY SPARE TUBE ) CIRCUITS OF
CIRCUITS OF V107 EACH STAGE, RECEIVER
VOL.CONTROL RI136 AS  INGLUDED S101 0K

Table 6-6. Trouble Shooting Chart, Receiver
ORIGINAL 6_] 'I
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THIS GCHART 1S BASED ON THE USE
OF A PROPERLY CHARGED STORAGE BATTERY.
MICROPHONE MUST BE CONNECTED TD JACK
J40l OR J402, AND PRESS-TO =TALK
SWITCH CLOSED.
ZERO {OR Lc::w
TN ALL CHANNEL
ZERO(OR LOW) L
B+ VOLTAGE NO FILAMENT} VOLTAGE
V201 VIBRATOR GR30I 5301 R30I
( TRY SPARE TUBE) NOT  RUNNING K301 R302
CIRCUITS OF V201 ‘Y SPARE VIE L304 C3034,8
TURRET S202 A SoT SPARE cags J401 cioz OR 4th
CRYSTALS ALL R303 cxo ] J402
MISSING OR L308 INTERCONNECTIONS
DEFECTIVE .
5201 VIBRATOR SOCKET
XCR201

TEST METER OR

ITS CONNECTIONS

VIBRATOR CR301

CHANNEL CRYSTAL

—

TRANSMITTER 2nd,3rd,

METER SWITCH S20I
YELLOW, GREEN, SLATE,
RESPECTIVELY

ZERQ (OR_LOW)

DOUBLER
GRID CURRENT

AT

ON ONE OR ALL CHANNELS 30y K

METER SWITCH

FINAL AMPLIFIER
GRID CURRENT

5201 AT
ORANGE

ZERC (OR _LOW)

OM

RUNNING MISSING OR
(TRY SPARE VIB) SZ%E;fCT“"E
C3014, B,0R C e |
c304 L3z
€305 L303
C309 Laor
c3in L3209
K301 T30l
4TH | DOUBLER IR0 |DOUBLER 2ND [DOUBLER
(SLATE) (GREEN) {YELLOW)
V205,v204 V204, V203 V202 OR V203 |
{TRY SPARE TUBES) (TRY SPARE TUBES) {TRY SPARE TUBES}
LLIGNMENT ALIGNMENT ALIGNMENT
TURRET S202E TURRET S2020D TURRETS S202B&C
PLATE CIRCUIT OF PLATE CIRCUIT OF CIRCUTS OF vzoe
V204,GRID ve2o4, GRID OR V203
CIRGUIT OF V205 CIRCUIT OF V205 520!
<201 szol
1
V206
(TRY SPARE TUBE)
ALIGNMENT f
TURRET S202F V308
CIRCUITS OF V206 (TRY SPARE TUBE]
S201 ALIGNMENT

[ONONE OR ALL CHAMNELS§ (O K

ONE OR ALL CHANNELSH0 K

1

— (TRY SPARE TUBE)

TURRET 5202G
CIRCUIT OF v206
J201,J203

1000 _CPS  SIDETONE

FINAL AMPLIFIER
PLATE CURRENT

METER IN JACK J20t

PRESS
KEY AND
SPEAK
INTO
MICROPHONE

SIDETONE

AS HEARD IN
HEADSET

DETOMNE

FAULTY

r

vaio

HEADSET, CORD,
OR PLUG
HEADSET JACK OF
J&40I OR J402
V207,V208,v209
{ TRY SPARE TUBES)
CIRCUITS OF V207,
V208, V209
T20l,C262
INTERCONNECTIONS

MICROPHONE
MICROPHONE JACKS
“owion| J401 OR 4402
To gor | C'RCUITS OF V210
INTERCONNECTIONS

CIRCUITS i
vail
(TRY SPARE TUEE)
CIRCUITS OF V21l
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KEY 5401
T202
cee9

DOEAD OR FAULTY

RF POWER QUTPUT
AT ANTENNA JACK
J403

MEASURED BY
POWER OUTPUT METER

RADIATED OUTPUT
MONITORED 8Y FIELD

J403 T203
R218 J204
K201

STRENGTH METER OR
EXTERNAL RECEIVER

:

ANTENNA
ANTENMNA CABLE
INTERCONNECTIONS

MODULATION

ZERO (OR FAULTY)

| T20!I CEGO'

Table 6-7. Trouble Shooting Chart, Transmitter

MODULATION §
TRANSMITTER
OK
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These charts should prove helpful as an outline of a
rapid, straight forward system of localizing trouble
sources. Reference should be made to the channel align-
ment charts, tables 6-3 and 6-5 in connection with Test
Meter readings.

Refer to the schematic diagrams figures 6-21, 6-22
and 6-23 for interpretation of the results of the various
tests.

6. VOLTAGE TESTS.

Typical voltages are shown in figures 6-6, 6-7 and 6-8.
Refer to the schematic diagrams for other voltage data
and to interpret the cause of incorrect voltage readings.

Warning

Voltages over 300 volts shall be measured as
follows:

(1) Deenergize the equipment. Ground terminals
to be measured to discharge any capacitors
connected to these terminals. (See Note F)

(2) Connect meter to terminals to be measured
using a range higher than the expected
voltage.

(3) WITHOUT TOUCHING METER OR TEST
LEADS, energize the equipment and read the
meter.

(4) Deenergize the equipment. Ground the ter-
minals connected to the meter before dis-
connecting meter.

NOTES:

(A) KEEP AWAY FROM GROUND whenever
adjusting equipment or using measuring
equipment.

(B) In general, USE ONE HAND only when
servicing live equipment.

(C) If test meter must be held or adjusted while
voltage is applied GROUND the case of the
meter before starting measurement and DO
NOT touch the live equipment or personnel

ORIGINAL
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working on live equipment while holding
the meter. Some vane type meters should not
be grounded. These should not be held dur-
ing measurements,

(D) DO NOT FORGET that high voltages MAY
BE PRESENT across terminals that are nor-
mally low voltage, due to equipment break-
down. Be careful even when measuring low
voltages.

(E) DO NOT use test equipment known to be
in poor condition, :

(F) High voltage high capacity capacitors should
be discharged with a grounding stick with
approximately 10 ohms in series with the
grounded line. Where neither terminal of a
capacitor is grounded, short capacitor ter-
minals to each other.

7. RESISTANCE TESTS.

Resistance values from each tube pin to ground are
given in figures 6-6, 6-7 and 6-8, Other resistance values
may be found on the schematics, in the Winding Data
Table 6-11, and in the Table of Replaceable Parts, 7-2.
Continuity tests are valuable in testing the intercon-
necting cables and their connections.

Caution

Disconnect the battery power from the chassis
before making resistance or continuity meas-
urements.

8. POWER SUPPLY CHECK.

Power supply symptoms and possible causes are listed
in the Receiver and Transmitter Trouble Shooting
Charts, tables 6-6 and 6-7.

If the vibrator is functioning, a slight mechanical
vibration will be noticeable in the vibrator itself, but
this does not necessarily mean correct operation. Check
the voltages at socket XCR301 of the power supply in
accordance with figure 6-8. Be sure switch $302 is in
NORMAL OPERATING POSITION.

The power supply may be tested separate from the
other chassis by the use of a load resistor from B+ to
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Figure 6-6, Voltage and Resistance Chart, Receiver
ORIGINAL

6-14




Section 6

NAVSHIPS 91529(A)

MODEL MAW-1

CORRECTIVE MAINTENANCE

INIWIENSYIW HO4H

378vSS3DOV LON F¥Y SIIVLI0A 9020 |

TSHOL12VdYD
ONIZITVHININ 4C STVNINY3L

"ALIOVAVYD AGO8 A8 (310344V 38 AVAN
SONIQV3Y ‘AINO NOILVLIOX3 31vOIaNI
ANV JLVNIXOHddY 38V S39VII0A QId9 —*
“ONNOYD OL 3JONVLSIS3H S31vIlaNI—d

‘Q310N 3ISIMH3IHLIO SS3ITNN

1V S39VIN0A Q149 TWNIJ JUNSVIN- % %

ANNOHO 0L 39VITI0A 04 S3LVOIONI=A

S310N

*Q3A0N3Y 318vD

H3MOd TVNH3LX3 ONV ‘G3L103NNODSIA
9020 HLIM 03¥NSYIN 3ONVLISISIH-+

“¥3L3W OV LI0A-H3d

-WHO 0001 ‘d313W 20 LI0A-Y43d-WHO 000°02

13X00S 3801 VOIdAL "NOILISOd L, LIWSNYHL, NI HOLIMS 3A13034-AN3S
ANV NO ¥3IMOJ HLIM (Q34NSY3N 39VIIOA-€
"NOILISOd 340, NI HOLIMS H3I13W H3ILLINSNVHL -2
*NOILISOd ,31v83d40, NI HOLIMS LN3WNOITY -I

SNOILIONOD
oY oM Oy 04 04 93W2'CH MY MNGIH 0N
OEIA] OA OA| OSIA] OA|%8¥-A| €O0IA|+2'8-A A

90z2r 9nd

i

RELYAY: ] _”
*8'P-A

102 L H3WHO4SNYHL NOILYINAOW

%9 - A% ¥
Sy

H

FELL

HILY

€'9-A *

HSIH
B-A %

[89)]

-..Z)
EATY
ﬂea L0z A

@ v023 BEfA  SHOLVINGOWN nomm@

oA

§02A POZA €02A 20z2A 102A

(SISSVHD 340 M3IA /ICLLCH )

V33UV ONILNNOW <202S

6-15

rt, Transmitter

Figure 6-7. Voltage and Resistance Cha

ORIGINAL



6 Section

NAVSHIPS 91529(A)

(SIDE OF CHASSIS) | cr3or

VIBRATOR

E304
BATTERY INPUT
TERMINALS I

TRANSMIT POSITION
NOTE:HOLD RELAY IN TRANSMIT POSITION
MANUALLY FOR RESISTANCE TESTS

VIOAC k301 VO

ROO | RELAY [R33
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5302
ALIGNMENT SWITCH
va.e
RrR8.5

. 'R‘* ..
I ® 40A ;‘u' 330:? :g
xcRzol —®o- | G o - RO
V3.4 VIBRATOR SOCKET | ve.s /) 2"\ ) LOCALEH?QS%TIS)ER
REB.5 ROD
+ - ——— —-I v3
FEED THRU
INSULATOR v
T301 8 / RO
POWER TRANSFORMER A+ FILTER
V3.4 - V340AC VI R24 N ]
X 0 Fm0:-35 2 COND=2 s
| .v2.9 vszon;c@
V3.5 © = R35 RO NEE]
RB V3304C, @ ROD
vaal oy T ©) viaonc  BHFILTER COND.
R8 @_y};»_ ROO
R8 RMD &
5 o
L30I J301* R24 ROO
RFC POWER PACK SOCKET
(BOTTOM VIEW) R33
CONDITIONS NOTES
i. ALIGNMENT SWITCH IN "OPERATE" POSITION. V - INDICATES DC VOLTAGES TO GROUND UNLESS
2. VOLTAGE MEASURED WITH POWER ON AND OTHERWISE NOTED.
W404 CONNECTED OR LOAD RESISTOR BE- R- INDICATES ,RESISTANCE TO GROUND.
TWEEN C301A B E AND GROUND (750 OHM - J30I VOLTAGES CANNOT READILY BE
20 WATT FOR TRANSMIT,2000 OHM 10 WATT MEASURED WITH W404 CONNECTED.
FOR RECEIVE } 20,000 OHM-PER-VOLT DC
METER,I000 OHM- PER-VOLT AC METER.
3 RESISTANCE MEASURED WITH J30I
DISCONNECTED, AND EXTERNAL POWER CABLE
REMOVED.
SIOE OF CHASSIS)| CR3OI - 5302
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Figure 6-8. Voltage and Resistance Chart, Power Supply
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chassis; that is, from contact number 5 of J301 to
chassis. For RECEIVE condition, connect a 2000 ohm,
10 watt resistor from B+ to chassis; normal current is
47 milliamperes. For TRANSMIT condition, connect a
750 ohm, 20 watt resistor from B4 to chassis and
ground contact number 6 of J301 to throw the trans-
mit-receive relay. Normal current is 173 milliamperes.
Other voltage checks per figure 6-8 may be made as
needed; and after the battery is disconnected, resistance
tests may also be made.

9. TEST OF RECEIVER AF STAGES WITH AF
GENERATOR.

An outline of this type of test is given in the blocks
at the lower left of table 6-6. Use an audio signal gener-
ator such as Navy Model LAJ or LO series and test in
the following manner.

Step 1. Plug Test Meter CKB-60155-A into the RE-
CEIVER GRID CURRENT receptacle; plug
in the Headset-Microphone Assembly; and turn
on the equipment. See figures 6-4 and 6-3.

Step 2. Set the RECEIVER METER SWITCH S§101
to the blue position. Apply a 1000 cycle audio
signal between the grid (pin 6) of V108 and
ground. See figure 6-21. If the output stage is
operating, the meter will indicate output cur-
rent. A reading of 100 indicates normal full
output. The output signal may be monitored
with the headset for general quality.

Step 3. If the output stage is normal, move the audio
signal to the grid (pin 6) of V107, and ground.
Note the audio output while turning the
VYOLUME control R136 from its lowest posi-
tion, counter-clockwise, to full volume, clock-
wise. Reduce the generator output, as neces-

sary.

Step 4. If the V107 pentode amplifier is functioning,
move the signal to pin 4 of V107 to check
whether audio signal will go from the diode
circuit through the coupling capacitor C189
to V107 grid. The amplifier output should be
practically the same as that obrained in step 3.

Step 5. If audio signal fails to pass normally through
any part of the audio amplifier, use all avail-
able tests to find and repair the defect; and then
proceed until amplifier functions properly.
Disconnect the test equipment and turn the
RECEIVER METER SWITCH S101 to OFF.

10. TEST OF RECEIVER IF STAGES WITH IF
GENERATOR.

An outline of this type of test is given in the blocks
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at the bottom center of table 6-6. When the receiver is
inoperative and the audio amplifier checks normal ac-
cording to subsection 9 above, the i-f stages may be
checked to locate a dead stage by using the same setup
as used in i-f alignment, subsection 11 below. Apply a
modulated 12 megacycle signal through a coupling
capacitor to the grid of the last i-f stage (pin 6 of V106
and ground) and note the audio output. See figures
6-16 and 6-21. Move the i-f signal successively to each
preceeding i-f stage until the defective i-f stage (if any)
is located. Use all available tests to find and correct the
defect. If in the repair of an i-f stage any component
that affects the tuning is replaced or disturbed, com-
pletely realign the i-f amplifier according to the pro-
cedure in the next paragraphs.

11. RECEIVER I-F ALIGNMENT.

Receiver i-f alignment should be checked at regular
intervals, as determined by the officer-in-charge, or
whenever any component affecting i-f tuning is re-
placed or disturbed.

A standard signal generator is required capable of
a 12 megacycle output, 309 modulated as 1000 cps,
and having a calibrated output level; such as R.F.
Signal Generator Set AN/URM-25 series or Navy
Model LP or LX series.

Set the equipment up the same as for channel align-
ment, as given in subsection 4 of this section and shown
in figures G6-3 and 6-4. Observe the conditions noted
under table 6-8.

Transformers Z101, Z102 and Z105 are double-tuned,
the primary adjustment being on the wiring side of the
chassis and the secondary adjustment on the tube side.
7103 and Z104 are single tuned from the wiring side
of the chassis.

Use the special alignment tool H503, supplied with
the Test Meter, for i-f adjustments. This tool is a com-
bination hex wrench and screwdriver. The adjustments
are made by loosening the locknut before turning the
screw.

Note

Always loosen the locknut before turning the
i-f adjustment,

Align each i-f stage following the information and
sequence in table 4-1. Turn each adjusting screw until
a maximum meter reading is obtained. (A reading of
30 indicates an output of six milliwatts.) Rotate
through the maximum point several times to get a true
peak. On the double-tuned transformers first peak the
primary and then the secondary alternately several
times. Be sure to lock each screw after adjustment,
being careful to retain the maximum reading while
the nut is tightened.
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TABLE 6-8. RECEIVER I-F ALIGNMENT CHART

POINT OF
SIGNAL
INPUT

REMARKS

High side to pin
6 of V106. Low
side to ground.

High-side to_piﬁ
6 of VI105. Low
side to ground.

Insert a blocking condenser in series
with generator high side lead to pre-
vent shorting AVC.

Insert a blocking condenser in series
with generator high side lead to pre-
vent shorting AVC.

High side to pin

6 of V104. Low
side to ground.

Insert a blocking alzondenser in serie:
with generator high side lead to pre-
vent shorting AVC,

-Figh side to pin

6 of V103. Low
side to ground.

IF SIGNAL
GENERATOR
TRANS- GENERATOR
FORMER FREQUENCY VOLTAGE
Z105 12 mc 0.022v
309 Modulated
at 1000 cycles _
Z104 | 12 mc 4400
309 Modulated | microvolts
at 1000 cycles
Z103 12 mc 675
309 Modulated | microvolts
at 1000 cycles
Z102 12 me 75
309 Modulated | microvolts
at 1000 cycles
Z101 12 mc 35
309 Modulated | microvolts
at 1000 cycles

I—Iigh“ side to pin
6 of V102. Low
side to ground.

Insert a blocking condenser in series
with generator high side lead to pre-
vent shorting AVC,

DO NOT REALIGN, (TOUCH-UP),
STAGES PREVIOUSLY ALIGNED
WITH SIGNAL ON V103 GRID.

IMPROPER ALIGNMENT WILL RE-
SULT.

CONDITIONS: 1. Test Meter CKB-G0155-A inserted into RECEIVER GRID CURRENT METER jack J101
RECEIVER METER SWITCH at blue position.
2. One Headset plugged into control panel jack J401 or J402 by Extension Cord WGO01.
3. VOLUME control at full-on (clockwise) position.

12. RECEIVER RF ALIGNMENT USING
SIGNAL GENERATOR.

In the maintenance shop, the receiver rf stages may
be aligned using a signal generator, instead of align-
ing with signal from the transmitter as used in the
procedure of paragraph 4.b. of this section. The signal-
generator method is preferred and is convenient to use
when sensitivity measurements are to be made, because
the same setup and equipment is involved in both.

A standard signal generator is required, covering 115
to 156 megacycles, modulated 30% at 1000 cps, with
output calibrated in microvolts; such as R.F. Signal
Generator Set AN/URM-26 series or Navy Model LX
series.

Set up the equipment according to the regular chan-
nel alignment procedure of subsection 4 of this section
and align the crystal doubler stages for the channel
involved according to the regular procedure of steps
1 through 7 of paragraph 4.b.

After this turn the RECEIVER METER SWITCH
§101 to the blue position, to indicate af output and
continue as follows:

Step 1. Connect the signal generator output (through
a 50-ohm dummy load if signal generator out-
put is higher than 50 ohms) to the ANT re-
ceptacle on the Receiver-Transmitter control
panel.

Step 2. Set the signal generator to the correct fre-
quency for the channel to be aligned. This will

6-18

be 16 times the corresponding crystal (Y101 to
Y110) frequency plus 12 megacycles.

Step 3. Turn the VOLUME control to maximum, fully
clockwise.

Step 4. Starting with a high signal generator output,
align the rf grid, rf plate, mixer grid and
fourth doubler “in contact” tuning capacitors
for maximum outpur, reducing the generator
output, as necessary, to keep the Test Meter
reading below a reading of 50. The capacitors
to be adjusted are indicated in operations F,
G, H, and I of table 6-5 and are shown in
figure 6-5. It is desirable to keep the signal
level low to counteract the effects of the AVC.
Go over the adjustments in succession several
times until no further improvement can be
made as each one is peaked.

Step 5. Check the sensitivity of the receiver on the
aligned channel according to the instructions
in the next subsection and then repeat the
whole process from beginning to end for each
channel to be aligned.

13. RECEIVER SENSITIVITY MEASUREMENT.

A sensitivity measurement is a definite check of re-
ceiver condition which may be made at regular inter-
vals in the maintenance shop. It is advisable to make
the measurement whenever the receiver is aligned using
a signal generator or whenever the equipment is given
a complete servicing.
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The setup for sensitivity measurement is the same
as that for receiver alignment with a signal generator,
given in subsection 12 above, except that an audio fre-
quency voltmeter is used for output indications instead
of the Test Meter. Proceed as follows:

Step 1. With the Headset-Microphone Assembly
AN/URA-2 connected to the Receiver-Trans-
mitter, connect an af voltmeter (such as
ME-25/U) across the output terminals by
connecting to a standard two-circuit phone
plug and inserting the plug in the second jack
on the control panel. The jacks of J401 and
J402 are in parallel as shown in figure 6-23.

Step 2. Turn RECEIVER METER SWITCH 8§10l to
OFF. (The Test Meter need not be connected.)

Step 3. Adjust the signal generator for 30% modula-
tion at 1000 cps.

Step 4. With the signal generator connected (through
a 50 ohm dummy load if signal generator out-
put is higher than 50 ohms) to the ANT
receptacle and with the receiver VOLUME at
maximum (clockwise), adjust the generatpf
output to produce a receiver output of six
milliwatts (which is the standard output level
for sensitivity measurements). This is 1.9 volts
across the 600-ohm headset outpur load. The
generator output must not be higher than 10
microvolts. See the sensitivity curve of figure
6-13 for the relative sensitivity to be expected
at the different frequencies in the range of the
MAW-1. This measurement is the sensitivity
of signal-plus-noise,

Step 5. Turn the generator modulation to off. The af
output must drop at least 10 db; that is, to 0.6
volt or less. This is a check of the signal-to-
noise ratio.

If the sensitivity or signal-to-noise ratio are not satis-
factory in steps 4 and 5 above, the Receiver-Transmitter
must be serviced to restore it to normal operating con-
dition, Weak tubes, misalignment, incorrect voltages
in amplifier stages, and defective tuning elements are
among the more common causes of low sensitivity or
high noise ratio.

14. TRANSMITTER NEUTRALIZATION.

Neutralization of the double-triode, push-pull final
output stage is necessary to prevent self oscillation of
the stage and to produce maximum efficiency. The cir-
cuits should be reneutralized whenever the equipment
is completely serviced in a maintenance shop.
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The two neutralizing capacitors are to be adjusted
to counteract, or neutralize, the grid-to-plate capaci-
tance of the tube so that there is a minimum of coupl-
ing and minimum interaction between the grid tank
and plate tank of the final stage V206. See figure 6-22.
Check as follows and readjust if necessary.

Step 1. With the equipment set-up and connected as
for transmitter alignment, turn to the highest
frequency channel and make certain that it
is properly aligned.

Step 2. With power off, disconnect the pin plug P201
from its pin jack (J203) to remove plate power
from the final stage; and turn the unit back on.

Step 3. Turn the TRANSMITTER METER SWITCH
to orange.

Step 4. Turn the “in contact” plate tank capacitor
(€250 through C259) on $202G (uncolored),
through a complete 360° turn, watching for a
dip in the meter reading. If there is no dip, the
neutralization is correct.

Step 5. If there is a dip in the meter reading in step 4,
tune to the greatest dip; and then adjust the
neutralizing capacitors C248 and C249 for
maximum reading. See figure 6-16. Repeat step
4 and this step until no dip can be found in
step 4.

Step 6. If the stage was badly out of neutralization,
realign the final stage grid rank and plate tank
according to the regular procedure, and then
repeat the neutralization steps to obtain the
optimum adjustment of the circuits.

Step 7. After completing neutralization, realign the
plate tank.

15. TRANSMITTER ANTENNA COUPLING
ADJUSTMENT.

Antenna coupling transformer 1204 provides coupl-
ing between the final output stage and antenna. The
secondary is adjustable in coupling (spacing), being
held in place by a polystyrene bracket. See figure 6-16.
However, over the entire frequency range of the equip-
ment, the coupling is not critical. Therefore, the only
consideration is to keep the primary and secondary
approximately V4 inch apart to prevent shorting and
overcoupling. Overcoupling increases plate current and
creates a waste of power.

16. TRANSMITTER POWER OUTPUT CHECK.

A dummy antenna with a 50-ohm non-inductive re-
sistive load bridged by a probe-type rf electronic
multimeter, such as Multimeter ME-25/U series or
Navy Model OBQ series, can be used to check the out-
put of the transmitter. Construct a dummy load as
shown in figure 6-9 and attach a plug to the other end
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3-150 OHM I WATT
COMPOSITION NON-INDUCTIVE
RESISTORS SUCH AS JAN TYPE
RC30AEISIJ OR EQUIVALENT.

PLUG NT 49190
SEE FIG. BELOW
FOR INSTALLATION

ELECTRONIC MULTIMETER
ME-25/U SERIES —=
OR EQUIVALENT

STRIP WIRE AS SHOWN
BELOW. KEEP LEADS AS
SHORT AS POSSIBLE.
SOLDER ALL CONNECTIONS.

(A) Square off the end of the cable. Slide the coupling
nut over the cable.

(B) Cut the outer jacket of the cable 1%%” from the
end. Be careful not to nick the copper braid underneath.
Cut the copper braid and inner insulation ¥ from
the end.

(C) Fan out, trim, and tin the copper braid.

(D) Screw the plug body over the outer jacket until
Ye” of the inner conductor is exposed. Be careful not
to push back the copper braid. Solder the plug body
to the copper braid through 4 holes provided. Solder
the inner conductor to the contact sleeve. Remove any
excess solder and cut off the inner conductor where it
projects past the contact sleeve.

(E) Slide and screw the coupling nut forward until it
is free from the internal thread.

Figure 6-9. Dummy Antenna for Transmitter

battery voleage, low B 4-, weak tubes, improper biasing,
etc. If both the receiver and transmicter show distor-
tion, the trouble will probably be either in the power
supply or antenna circuits. Where distortion occurs

of the coax cable according to the instructions. Con-
nect to the transmitter output and record the voltage
across the resistive load. The voltage should not read
less than 0.39 volts giving a power output of 300 milli-

watts (P = E*/R). If the voltage is less than the spec-
ified minimum value, check the transmitter thoroughly
for weakness.

17. DISTORTION.

Distortion which appears in the receiver or trans-
mitter output may be caused by various troubles; low

6-20

only in the receiver or transmitter, that particular unit
should be checked.

a. RECEIVER DISTORTION. — To eliminate re-
ceiver distortion, check tubes by substitution. Perform
the steps indicated in paragraph 9 and 10 of this sec-
tion. Listening to the audio signal in the headset will
show the stage where distortion is occurring.
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b. TRANSMITTER DISTORTION.— The modu-
lator section of the transmitter is easily checked for
distortion by listening to the side tone through the
headset. If it is clear, the distortion is in the rf section
or modulation transformer. Checking the rf grid cur-
rents and final amplifier current will show any defec-
tive stage.

18. NOISE INTERFERENCE.

RF noise interterence in the receiver may be exter-
nally or internally caused. To determine which it is,
disconnect the antenna. If the interference is external
the noise will disappear. The solution to external noise
is to change the receiving antenna location, stop the
interference at its source, or increase the field strength
of the received signal. When the interference continues
after the antenna has been disconnected, it is internally
generated. Check the buffer condenser C304, the vi-
brator CR301, filters L303 and C305, and the power
supply shielding.

19. RADIO RECEIVER-TRANSMITTER CKB-43069-A
DISASSEMBLY.

Radio Receiver-Transmitter CKB-43069-A is easily

disassembled permitting the receiver, transmittef,
power supply and control panel to be removed for
individual replacement or servicing. See figure 1-2.
Service extension cable (W806) is used to connect to
the power supply when the receiver or transmitter
chassis are removed. Remove the complete assembly
from the carrying case as per instruction of paragraph
1.b.(2) of section 5.

a. RECEIVER CHASSIS REMOVAL.—Before start-
ing the removal of the receiver chassis from the com-
plete Receiver-Transmitter chassis, turn the CHANNEL
SELECTOR knob to channel 3. Note the position of
the moving contact on the crystal side of the crystal
wafer switch S102A. Refer to the S102A wiring dia-
gram on the apron of figure 6-24 for the actual position
of the channel 3 contacts. Use the following procedure
for removing the receiver chassis: See figures 6-15 and
6-16.

Step 1. Disconnect cable plug P403 from receptacle
J102 and antenna plug P101 from receptacle

J205,

Step 2. Remove #6 Allen wrench (H130) from Fahne-
stock clip (H117). Loosen the set screws in the
coupling sleeve (0302) on the back of the
volume control (R136). Slide the coupling
back and disengage shaft.

Step 3. Loosen the set screws in the couplings (0422)
on the shaft (0412) and disengage shaft.

Step 4. Loosen the set screws in the coupling sleeve
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(0207) on the channel selector shaft between
the two units and in the coupling (0102) next
to the control panel. Slide the couplings back
from the joint.

Step 5. Remove the two screws on each side of the “U”
frame assembly holding the receiver chassis.
Work the receiver chassis out through the top
(tube side) of the assembly.

b. TRANSMITTER CHASSIS REMOVAL.—Before
starting removal of the transmitter chassis from the
complete Receiver-Transmitter chassis, turn the CHAN-
NEL SELECTOR knob to channel 3. Note the position
of the moving contact on the crystal side of the crystal
wafer switch S202A. Refer to the S202A wiring dia-
gram on the apron of figure 6-25 for the actual position
of the channel 3 contacts. Use the following procedure
for removing the transmitter chassis: See figures 6-15

and 6-16.

Step 1. Disconnect receiver antenna plug P101 from
the transmitter connector J205. Also discon-
nect the plug P404 on the cable leading to the
control panel which plugs into the transmitter.

Step 2. Using #6 Allen wrench H130, loosen set
screws holding coupling (0Q207) on the main
drive shaft located where the shaft passes
through the formed clearance hole between re-
ceiver and transmitter. Slide coupling free of
joint in shaft.

Step 3. Using the same Allen wrench, loosen set
screw in couplings (0302) and (O304) at rear
of volume control and at switch $301 in power
supply. Slide couplings free of joints in shaft
and remove shaft and couplings.

Step 4. Remove two screws from the “U” frame at
each end of transmitter. Rotate main drive
shaft until slot is perpendicular to chassis, and
slide transmitter chassis away from antenna
storage tube and out of “U” frame,

c¢. POWER SUPPLY CHASSIS REMOVAL. — To
remove or replace the power supply chassis, use the
following steps. See figure 6-15 and 6-16.

Step 1. Remove cable plug P401 from connector J301.

Step 2. Using #6 Allen wrench H130, held by Fahne-
stock clip (H117) to receiver band switch
assembly, loosen set screw in coupling (0304)
adjacent to power supply switch, S301. Slide
coupling free of joint in shaft and tighten set
screw to retain coupling on shaft.
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Step 3. Remove the three screws holding the power
supply to the “U”-frame extension and the two
screws from the back of the “U”-frame; and
then remove the power supply chassis.

d. CONTROL PANEL REMOVAL. (See figures
6-15 and 6-20).—Control panel removal is necessary if
any component or the whole assembly is to be replaced.
Use the following procedure for removal: See figures
6-15 and 6-16.

Step 1. Disconnect cable connectors P401, P403 and
P404 respectively from power supply, trans-
mitter, and receiver. Disconnect antenna plug
P402 from transmitter.

Step 2. Rotate tuning drive shaft until set screw in
coupling (O102) next to control panel is
accessible. Using hex wrench (H130), loosen

set screw and slide coupling free of joint in

shaft.

Step 3. Turn the CHANNEL SELECTOR knob to
channel 3. With hex wrench, loosen set screw
in coupling (O422) on volume control shaft to
control panel. Slide coupling free of joint in
shaft.

Step 4. Detach the control panel from the “U” frame
by removing the six binder head machine
screws (three at each side) holding control
panel to “U” frame. Note that reinforcing
strips (A407) are then removable.

Step 5. Remove screw holding antenna storage case
to “U” channel extension frame at power
supply, and pull control panel away from “U”
frame so that antenna storage case slides out
of “U” frame with control panel.

20. RADIO RECEIVER-TRANSMITTER CKB-43069-A
REASSEMBLY.

All units of the Radio Receiver-Transmitter CKB-
43069-A are reassembled in the reverse order of disas-
sembly. Use care to insure getting the CHANNEL
SELECTOR positioned to the correct channel. Refer
to subsection 19 for disassembly procedure.

21. TURRET TUNER SERVICING,
(See figures 6-10.)

The turret tuners of MAW-1 are designed so that
the complete turret or any part thereof can be replaced.
Since both tuners are essentially the same, the follow-
ing discussion will be for both. See paragraph 1.b.(2)
of section 5 and subsection 19 of this section for initial
disassembly.
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a. CLEANING.—Periodically the turret tuner con-
tacts should be inspected and cleaned. Blow or brush
out all loose dirt or foreign matter. Use a small soft
brush and a good contact cleaner, such as carbon tetra-
chloride (Federal spec. O-C-141) or equivalent. Brush
cleaner on all contacts liberally until they are as clean
as possible. Permit the tuner to dry thoroughly before

operating.

b. TURRET-TUNER PARTS REPLACEMENT. —
Individual parts on each wafer section are replaceable
without removing the turret assembly from the chassis.
To replace capacitors, carefully unsolder each side from
the mounting posts and lift the capacitor out. Insert
the new part in the same position and solder in place.
Realignment of that stage is necessary. To replace the
coils, first grasp the tuning-slug screw head and pull
upward out of the coil. Next unsolder the two sides of
the coil from the mounting posts. Solder the new coil,
minus the slug, into place. Line the slug keyway up
with the coil key and push into place. A “snap” is
heard when the slug is locked in place.

Note

F

Check all tuning slugs and make sure they are
snapped into place. If a slug comes out it may
cause considerable damage to the tuner.

¢. TURRET TUNER REMOVAL FROM CHASSIS.
(See figures 6-17 and 6-18.)—It is necessary to remove
the receiver or transmitter chassis as per paragraphs
19.a. and b. of this section before the turret tuners can
be removed. All leads that connect the tuner to the
chassis circuits must be unsoldered. A good procedure
to follow is to make a wiring diagram of the connec-
tions where these wires are soldered. For the actual
wiring diagrams, see figures 6-24 and 6-25. After the
tuner has been disconnected electrically, remove the
two countersunk flat-head screws from the end of the
chassis that the tuner is connected to. On the gear end
of the tuner and on the wiring side of the chassis are
two screws which bolt the tuner brackets to the chassis.
Remove these screws and pull the tuner away from the
chassis.

d. TURRET TUNER WAFER SWITCH REPLACE-
MENT.—To replace a wafer switch, the turret tuner
must be completely disconnected from the chassis per
paragraph c¢ above. Remove the three screws on each
end of the tuner holding the three aluminum spacing
rods (0107 or 0205) and removable plate (0O106).
(See figure 6-10.) All wafer sections must be removed
at the end away from the detent. Use care in pulling
the wafer from the switch shaft. To place new wafer
on switch, place on the shaft so that the tunable ele-
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Figure 6-10. Receiver and Transmitter Turret Tuners
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ment lines up with the tuning elements on the other
wafers. Reassemble the switch in the reverse order of
disassembly. Realignment is necessary after replacing
any part.

e. CRYSTAL SWITCH AND HOLDER REPLACE-
MENT.—Crystal switch and holder (S102A or S202A)
may be replaced as a unit if the tuner is removed from
the chassis, in the same manner as the wafer switch
replacement discussed above. On the transmitter it is
the first switch section removed. (See figure 6-10.)
However, on the receiver it is the last section removed
and entails quite a lot of work. If only the crystal
holder socket (XY101 or XY106) is broken on the
receiver, it is easier to replace just the socket and the
associated wiring. This can be done without removing
the turret tuner from the receiver chassis or the receiver
chassis from the complete assembly. Remove the three
screws on the detent end of the tuner, from the spacer
rods (0107). Remove the two screws holding each
crystal socket to the metal plate. Spread the spacer rods
apart enough to allow the plate to slide forward. Enough
room is available to change crystal sockets. Make a
wiring diagram to facilitate hookup. Refer to the re-
ceiver wiring diagram apron, figure 6-24,

f. TUNER DETENT REPLACEMENT.—The detent
(0103 or 0203) consists of the switch shaft, detent
spring, balls, front plate, and gear. All of these parts
are replaced as one unit except for the balls which may
be replaced separately. Remove the turret assembly
from the chassis as indicated in paragraph 21.c. of this
section. Remove the three screws holding the front
plate to the spacer rods (0107 or 0205). See figure 6-10.
Pull the shaft from the wafer switches. Use extreme
care in removing the shaft from the wafers. Exchange
the turret tuner drive assembly (0104) or (0204). Be
sure that the slot on the drive shaft is perpendicular
to the chassis. (See paragraph g below.) Reassemble
the turret tuner in the reverse order of disassembly.

g TURRET TUNER DRIVE ASSEMBLY RE-
PLACEMENT.—The drive assemblies, 0104 and 0204,
consists of shaft, gear, bushing and mounting bracket.
Remove the turret assembly from the chassis as indi-
cated in paragraph 2l.c. of this section.

Removing the drive assembly from the turret un-
meshes the drive gears, and the exact position of the
flatted end of the drive shaft must be carefully noted
before removing the assembly so that the replacement
can be set in the same position. This is necessary to
keep the correct alignment of the two turret tuners
and the CHANNEL SELECTOR knob.
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Detach the drive assembly from the detent front plate
(0103 or 0203) by removing the four screws. Fasten
the new drive assembly in place, making sure that the
flatted end of the drive shaft is in the correct position.
Tighten the set screws in the gears. The turret tuner
should still be in the channel 3 position. Replace the
turret tuner into the chassis as indicated in paragraph

b. below.

b. TURRET TUNER REASSEMBLY INTO
CHASSIS.—Each turret tuner is reassembled into its
chassis by reversing the steps used in its removal. Return
the turret tuner to the same channel it was on, channel
3, before replacing in the chassis.

22. PACKING GLAND SERVICING.

Packing gland servicing is necessary whenever the
packing material has worn or deteriorated to where
tightening the gland will not make it watertight. The
gland is normally watertight when the packing mate-
rial will grip the shaft enough to be noticeable when
the shaft is turned.

If the preventive maintenance adjustment of either
packing’gland according to table 5-1 proves unsatisfac-
tory, proceed as follows: See figure 6-11.

Step 1. Remove packing nut 0401 and bushing 0402,
cleaning out all packing material.

Step 2. Remove washer and inspect the gasket H425.
If the gasket has hardened, cracked or other-
wise deteriorated, replace.

BUSHING OF

SWITCH DRIVE

ASSEMBLY (0408)
OR

BUSHING OF DETENT
ASSEMBLY (0407)
T

Vflffflfﬁﬁfﬂ’fffﬁ"ﬁ R
Sy

CONTROL
PANEL —=— PACKING

MATERIAL

Figure 6-11. Cross Section of Packing Gland Assembly
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Step 3. Reinstall bushing 0402, tightening it securely.

Step 4. Wrap four or five turns of 1/16” diameter
graphite-impregnated packing string around
the shaft clockwise just above 0402,

Step 5. Slip the packing nut 0401 over the string and
screw it onto 0402. Alternately turn the shaft
and tighten the nut repeatedly, until the pack-
ing material is well seated. Tighten to where
the packing nearly freezes the shaft, and then
after several turns of the shaft, release the nut
so the packing causes a slight drag.

23. KEY “BOOT" REPLACEMENT.

Boot 0425 is a rubber diaphragm, mounted in a metal
ferrule, which serves as a waterproof cover over the
KEY switch. Any time the rubber becomes cracked or
pierced it should be replaced in the following manner.

Step 1. Remove the unit from the carrying case as in-
dicated in paragraph 1.5.(2) of section 5.

Step 2. Disassemble the control panel from the “U”
frame as per paragraph 19.d. of section 6.

Step 3. Unscrew the two bolts holding the switch $401
to its bracket H439. See figure 6-20. This will
reveal the boot assembly flange which is swaged
over the edges of the switch bracket, as indi-
cated in the cross-sectional view, figure 6-12.

Step 4. Remove the pushbutton 0426 from the under
side of the boot.

Step 5. Straighten the swaged edges of the boot ferrule
and remove through the front side of the con-
trol panel.

Step 6. Inspect the rubber washer, H440, between the
switch bracket and control panel. If it is marred
or deteriorated, replace it.

Step 7. Place the new boot assembly (0425), the rubber
washer (H440), and switch bracket (H439) in
position as shown in figure 6-12. Be sure that
all mating surfaces are free from dirt or foreign
matter.

Step 8. Back the control panel side of the boot assembly
with a flat surface, (wood block or similar ma-
terial). Swage the edges of the boot ferrule
over the switch bracker until a tight fir is
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"KEY"BOOT 0425
/(HUBBER DIAPHRAGM)

CONTROL PANEL

H439

0426 5401

Figure 6-12. Cross Section of KEY “Boot” Assembly

obtained between the rubber washer and the
control panel. This must be tight enough to be
waterproof, Use a proper tool and exercise ex-
treme caution to prevent damaging the new
rubber boot.

Step 9. Reassemble, following steps 1, 2, 3, and 4 in
the reverse order.

24. UNPAINTED PARTS.

In case any external parts require painting, clean and
prime the surface with zinc chromate primer as per
Navy spec MIL-P-6889A Type 1, or equivalent. Paint
with Marine Corps Green, dull sheen, enamel as per
Navy spec 52E12 (Ships).

25. PERFORMANCE CURVES.

The performance curves shown in figure 6-13 are for
use by experienced technical personnel and will be
useful only if laboratory equipment is available, In-
formation from these actual curves gives a complete
check on the equipment characteristics.

26. COMPONENT CHARACTERISTICS.

a. ELECTRON TUBES.—For operating characteris-
tics and complete technical data see tables 6-9 and 6-10.
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Note
ALL TUBES OF A GIVEN TYPE SUPPLIED
WITH THE EQUIPMENT SHALL BE CON-
SUMED PRIOR TO EMPLOYMENT OF
TUBES FROM GENERAL STOCK.

b. CRYSTAL DATA.—=The frequency range of the
receiver crystal circuit is 6437.50 to 9000 kc. The fre-
quency output after 4 doubler stages is 103 to 144
megacycles. See table 2-1.

The frequency of the transmitter crystal circuit is
7187.50 to 9750 kc. The final output frequency after
four doubler stages is 115 to 156 megacycles. See table
2-2.

For the receiver and transmitter crystal circuit sche-
matic refer to figures 6-21 and 6-22.

Crystal type CR-5/U and CR-18/U may be inter-
mixed in Receiver-Transmitter CKB-43069-A. Crystal
CR-5/U frequency tolerance is + 0.02% from —55°C.
(—67°F.) through +90°C. (194°F.); CR-18/U is =+
0.005% from —55°C. (—G67°F.) through (194°F.).
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Both types are pressure mounted. For the individual
specifications on each crystal holder, refer to figure 6-14.

r—ﬁ___l_
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a4 3
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w
ﬁ :
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Figure 6-14. CR-5/U and CR-18/U Crystal Holders

TABLE 6-9. TUBE OPERATING VOLTAGES AND CURRENTS

SY;::{NE:“R FUNCTION PIE.:}!! I:;‘n;}! SCIlt:}EN sf;iz)u S:IEP}P c::r}u c(:::o "‘:‘:EE“
3A4 V101 RF Amplifier | 90 | 5.1 30 | 073 1.5 . 0 2.9
1L{  Vio2 Mixer 94 | 028 15 | 0072 | o =02 | 12
©1L4 V103 | IstIF 85 | 23 50 | 0.68 0 0 1.4
L4 V104 2nd IF 96 | 2.4 65 | 082 0 0 | 14
| 14 V105 | 3cdIF 9 | 14 | s0 | oes2 | o 0 14
1L4 V106 4th IF 82 | 26 | 60 | 10 0 o | 14
U4 V107 Detector 13 | 0068| o | 0019 | o 0 | 15
Diode 14
1IL4 V108 Output 92 | 32 92 1.5 0 1.4
345 V109 4th doubler 80 | 29 ' —2 | 29
3rd doubler 96 1.4 e —7
3A4 V110 2ad Doubler 95 | 61 | 96 | 96 15 —35 29
| 3A4 V111 | Istdoubler | 95 | 51 | 77 | 17 15 1 —63 2.9
3A4 V112 Oscillator | —10 96 |32 | 15 —20 | 29 |
3A4 V201 Oscillator —13.5 85 | 48 | 14 | —075 | 28 |
3A4 V202 istdoubler | 125 | 4 85 | 1.0 14 | ... -6 | 28 |
3A4 V203 20d doubler 125 | 6 45 | 23 14| 1 =34 | 28
3A4 V204 | 3rddoubler | 130 |13 107 | 26 1.4 52 28 |
3A5 V205 | 4th doubler 110 | 245 ' Lol | 238 | s
and driver
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TABLE 6-9. TUBE OPERATING VOLTAGES AND CURRENTS (Cont'd)

TUBE TYPE HEATER
PLATE PLATE SCREEN SCREEN SupPpP CATH GRID
AND FUNCTION (E)
SYMBOE NUMBIR ® (Ma) (€) (Ma) ® ®) (€) e
3A5 V206 Final Ampli- 125 7.5 . e cenn e —6 1.3
Both sections fier
operating in
parallel
3A4 V207 Modulator 127 12 105 2.8 1.5 A —06.2 2.8
3A4 V208 Modulator 127 12 105 2.8 1.5 e —6.2 2.8
3A4 V209 Modulator 127 12 105 2.8 1.5 ceen —6.2 2.8
1L4 V210 Microphone 43 0.79 50 0.32 0 e 0 1.1
Amplifier
1L4 V211 MCW Oscil- 105 0.51 v RN 0 v —2.7 1.1
lator
TABLE 6-10. RATED TUBE CHARACTERISTICS
TRANSCON-
ment | mewr | PLATE [ o | screen | piame | screen | a-c prate AT DUCTANCE
VOoLt- VOLT- CUR- CUR- RESIST- (MICROMHOS)
TUBE VOLT- CUR- AGE BIAS AGE RENT RENT ANCE CATION
TYPE AGE RENT v) FACTOR NOR- INI-
V) () (v) v) (MA) (n:m (OHMS) (MU) o : o
1L4 | 1.4 | 005 90 0 90 45 | "20 350,000 360 1025 | 760
105 1.4 0.04 90 0 920 1.6 0.4 600,000 54 900 720
3A4 2.8 0.1 150 —8.4 90 14.1 3.5 100,000 190 1900 1670
3A5 2.8 0.11 135 —1.5 . 151 . 5750 15 2600 | 2080
1Values are for each unit
TABLE 6-11. WINDING DATA
g 1y |,
pesig- | (00 WIRE HERN
NATION DIAGRAM WINDING TURNS 5 Ilag|m 2 REMARKS
symeoL | PART Size 2018583
NO. gEz|E3 (=2
L101 | LR-30 Single #14 214 ce I. . |....| Approximately 0.15 uh at
[ AWG 43 mc. Coil excluding ter-
Copper minals, 0.531” diam, by 15”
2 Tinned lg. Taped at 15 turn when
mounted in equipment.
L102 | LR-31 Single #22 V5 ceve | «. |.-..| Approximately 0.22 mh at
1 AWG 43 mc. Wound on molded
Copper phenolic form. Iron-copper
2 iii Plain tuning core.
Enamel
L112 | LR-33 Single #30 1515 ... | .. |....] Approximately 1.73 mh at
| AWG 22.1 mc. Wound on molded
Copper phenolic form. Iron-copper
2 iii Plain tuning core.
1 A . Enamel _
L122 LR-34 Single #33 2914 cevo | oo |....| Approximately 5.72 mh at
\ AWG 12.15 mc. Wound on molded
Copper phenolic form. Iron-copper
25 Plain tuning core.
v Enamel
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o |8
" v
i WIRE HERN
NATION | Lobe DIAGRAM WINDING S1ZE TURNS b5l2o|5e REMARKS
SYMBOL o_olak|ag
NO. g8z |23 |5
L132 LR-40 4 pi #38 70 per 14.5 250 uh at 1.53 mc. Wound
AWG pi on stackpole form DR-1
! Silk 280 total Resistor. Impregnate with
Enamel INSUL-X #E-67 and dip in
2 fungus lacquer per spec
JAN-C-173.
L201 LR-35 Single #32 2914 Approximately 5.35 mh at
1 AWG 12.55 me. Wound on mold-
Copper ed phenolic form. Iron-cop-
e EE Plain per tuning core.
* Enamel
L211 LR-36 Single #30 1414 Approximately 1.73 mh at
] AWG 22.1 me, Wound on molded
Copper phenolic form. Iron-copper
Plain tuning core.
e Enamel
L221 | LA-13 , Single #14 4 Approximately 0.2 uh at
AWG 34.8 mc. Wound on poly-
Tipned styrene form. Coil is 34" lg,
2 Copper by 14" diam.
L228 | LR-41 Single #30 25 Approximately 1.3 uh at
| AWG 17.5 mc. Wound on stack-
Copper pole form type DR-1 Re-
Plain sistor. Impregnate with IN-
2 Enamel SUL-X #85.
L301 LR-42 Single #12 9 Approximately 0.3 uh at
| AWG 29.3 mc. 114" Ig by 0.3127
Copper diam.
Plain
2 Enamel
L302 | LF.21 Single #31 1235 35 2000 | 400 mh at 1000 cycles, Im-
! AWG pregnate in BI-WAX 796.
Plain
2 Enamel
L303 | LR-43 Single #30 45 Approximately 4.7 uh at
| AWG 10.5 mc. Wound on stack-
Plain pole form DR-1 Resistor.
Enamel Impregnate with INSUL-X
2 #85.
L304 LF-22 . Single #30 45 10 mh at 1000 cycles. Va-
| AWG cuum impregnate. Wrapped
Plain with Kraft paper. Core 5/16
Enamel Allegheny EI-21 #29 gauge
2 .
0.010 air gap.
L305 LR-44 Single #16 36 Bed- 0.020 2000| Approximately 6 uh at 11
I Plain spring to | mc, Impregnate with Var-
Enamel Type Chas-| nish-Q-Max #43.
sis
2
ORIGINAL
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" .8 [o
pesic- | HOFE- WIRE “‘g <. ls
NATION PART DIAGRAM WINDING SIZE TURNS E o a Q 5 - REMARKS
-l
sYmeoL | "o i ;3 g3
A<= >
K201 | KR-19 Single Layer #32 1500 30 Palladium contacts. Pull in
O—vy AWG voltage 2.25v. Treated with
PE moisture and fungus lac-
quer per spec JAN-C-173.
K301 | KR-20 ) Single Layer | #29 1750 25 Palladium contacts. Pull in |
AWG voltage 2.25v. Treated with
moisture and fungus lac-
quer per spec JAN-C-173.
TI101 | TA-46 ” " Primary #41 3250 800 | 7 | 500| Hermetically sealed case. |
| A Term 1 & 2 AWG to Start terms 1 & 3, finish 2 &
Plain 1 4. Vacuum impregnate in
Secondary Enamel 515 100 Bi-Wax 796 or equivalent.
4 Term 3 & 4
[ T102 | TA-52 | 3 single #14 2 Approximately 0.16 uh at
3 layer Tinned s 2 40.1 mc, 0.15 uh at 40.9 mc,
Copper S 14 and 0.11 uh at 48 mc. Wound
:3 on polystyrene form 115"
lg. by 38" diam.
T201 | TA47 | Single #34 2010 [1to4 2000{ Hermetically sealed case.
Winding AWG tapped 50 Inductance at 1000 cycles
Plain at 875 2to4 between 1 & 4 is 14 mh,
! Enamel 80 between 2 & 2, 21 mh. Ter-
4 minal 4 is positive with re-
2! spect to 1 & 2. Vacuum im-
pregnate in Bi-Wax 796 or
equivalent.
TT202 | TA48 | T Single #41 5000 | 1to2 500 _Hermetically ~ sealed case. |
* Winding AWG tap at 475 Inductance at 1000 cycles
| Plain 2500 203 between 1 & 2,2 & 3 is 10.5
" Enamel 635 h. #29 ga Allegheny #4750
metal. Bake and impregnate
with Bi-Wax 796 or equiva-
lent.
T203 | TA-51 T T2 single #12 Primary Primary approximately 0.1 |
layers AWG 2 uh at 49.2 mc, Secondary
E E Tinned Secondary 0.13 uh at 44 mc. Wound on
Copper 3 polystyrene form 1" lg by
7/16" diam.
T204 | TA-50 ' “2single #8 Primary .| Primary approximately 0.15 |
windings AWG 134 uh at 42 mc. Secondary 0.1
Tinned Secondary uh at 50.15 mc. Pri winding
Copper 1 78" diam. by 5/16" width.
Secondary 74” diam.
T301 | TP-26 T Primary #12 | 40tap Hermetically sealed case. |
: > | Terms. AWG at 20 Start term 1 & 11, finish
Top Term 10| #30 2350 tap term 5 & 8.
IOE " 3 Secondary AWG at 635,
8 2 Terms 1, 2, Plain 1175,
: 3,4&5 Enamel 1715
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TABLE 6-11. WINDING DATA (Cont'd)
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g |8
HOFF- z2lz (2
DESIG- | o WIRE EHIE w
NATION PART DIAGRAM WINDING SIZE TURNS wo ﬂ o 'o' - REMARKS
SYMBOL w_|a=lad3
No. S
T401 | TA-49 Primary #36 245 11 1 500 | Hermetically sealed case.
Term 1 & 2 AWG to Start terms 1 & 3, finish
Secondary #40 2000 320 | 8 terms 2 & 4. Primary induc-
! Term 3 & 4 AWG tance 84 mh, secondary 6.6
Plain h at 1000 cycles. Bake and
4 Enamel impregnate under vacuum
with BI-'WAX 796 or equiv-
alent.
Z101 |ZM-17 Primary #30 17 1 Primary start blue, finish
N Term Double to red. Secondary start green,
W Blue & Red Silk 1 finish yellow. Primary par-
W GREEN Enamel alleled by 39 uuf, Secondary
Secondary 17 paralleled by 47 uuf capaci-
Term tor. Single layer wound on
R viQow Green & paper base phenolic form.
W Yellow Primary separated from sec-
# ondary by 0.344 spacer.
Each separately tuned by
iron core. Treat with “Q-
MAX" coil assembly,
Z102 |ZM-18 | Primary #30 17 1 |... [Primary start blue, finish
Term JDouble to red. Secondary start green,
b Blue & Red Silk 1 finish yellow. Primary and
E GREEN Enamel secondary paralleled by 47
Secondary 17 uuf capacitor. Single layer
Term wound on paper base phen-
Green & olic form, Primary separated
RED ": YELLOW | Yellow from secondary by 0.344
] spacer. Each winding separ-
' ately tuned by iron core.
Treat coil assembly with
) “Q-MAX".
Z103 |ZM-19 GREEN | Single Layer #30 18 Close wound on paper base
— Double phenolic tubing. Treat as-
BLUE Silk sembly with "Q-MAX.”
Eg Enamel Tuned from bottom by iron
= .
core. Capacitors are 47 uuf.
RED [ YELLOW Coil resistor is 15K ohms,
) : grid resistor is 220K ohms.
Z104 |ZM-20 GREEN Single Layer | #30 18 Close wound on paper base |
— AWG phenolic tubing. Treat as-
BLUE sembly with “Q-MAX.”
Tuned from bottom by iron
T core, Coil capacitor and re-
RED M YELLOW sistor are 47 uuf and 15K
1 ohms, Coupling capacitor is
v 20 uuf, grid resistor is 220
B ohms.
Z105 |ZM.21 Primary #30 17 | 1 Primary start blue, finish
ﬁ ;lerrn Red AWG to |red. Secondary start green,
i ue & 1 |finish yellow. Primary par-
BUS el alleled by 47 uuf capacitor
Secondary and 220K ohm resistor. Sec-
Term ondary paralleled by 47 uuf
RED Ill. YELLOW | Green & capacitor. Treat coil assem-
i Yellow bly with "Q-MAX.” Each
winding separately tuned by
iron core.
ORIGINAL 6-31



MODEL MAW-1

CORRECTIVE MAINTENANCE

NAVSHIPS 91529(A)

6 Section

102v
H3LLINSNVY YL

101V
H3A1303Y

10e v
ATlddNS ¥3MO0d

10€HD

t @

s3eni
J¥vdsS

fe +

20€ 49

I0€0 | yolvyaiAl20€7 /€0€D /v0€T /6920 / +920 MBi2y /£92)
20€s 10E€M 10€1L 10€2

102AS cozgr IDIM  101AS

10id

HOLVAEIA
DIOYH NYW4I0H
T

Vel
TogL

"5

11

101Z /201Z [9E1d / 1011 |€0iZ {v0IZ iiH
10€S  H0€O £0€0 2021 1020 1021 20€0 OLIH €200 2IH0  GOIZ 22b0 2010

Is
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Figure 6-16. Bottom View of Radio Receiver-Transmitter CKB-43069-A Chassis
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TABLE 7-1. MAW-1, LIST OF MAJOR UNITS

Section 7

ot | e —— Zam sy
101-499 1 RADIO RECEIVER-TRANSMITTER CKB-43069-A
Consisting of the following:
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MODEL MAW-1

Cross Reference Parts List

NAVSHIPS 91529(A)
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Section 7

NAVSHIPS 91529(A)

MODEL MAW-1

Cross Reference Parts List
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NAVSHIPS 91529(A)
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Section 7

NAVSHIPS 91529(A)

MODEL MAW-1

Manufacturers
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